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PREFACE. 



In writing this book the object which I had in view, was not 
so much to teach rules as to ex^iajax frincifles. 
The work is divided into two parts, of which 

Part I. treats of the principles of Pure Arithmetic, and 
Part II. explains the application of those principles 
to matters connected with Money, Weights, and Mea- 
sures. 

I have carefully avoided the unsatisfactory and misleading 
process called The Rule of Three, which merely teaches the 
young student how to arrive at certain results, without a 
thorough knowledge of the method by which they are 
obtained. I cannot too earnestly set before my readers the 
fact that Examiners do not assign so much credit to results 
as to ih^ processes by which they are reached. 

This treatise is divided into a large number of sections, 
and since each of them is fairly complete in itself, the teacher 
can take them in any order, which may seem good to him. 
For example, the earlier sections of Part II. may be read as 
soon as the student has acquired a knowledge of Simple 
Fractions. 

The Examples in the body of the work have been con- 
structed with a view to illustrate each subdivision of the 
subject : the collection of Examination Papers at the end 



vi Preface, 

of the book is intended to supply gradual tests of the 
student's progress. 

I have the pleasure of expressing my thanks to Mr. 
J. H. Davis, a young student in the Grammar School, 
Painswick, Stroud, for valuable assistance in testing the 
Answers to the Examples. 

J. HAMBLIN SMITH. 
42, Trumpington St&xst, Cambridge. 



PREFACE 

TO THE SECOND EDITION. 

In the revision of this work I have been assisted by the 
advice of many eminent Teachers. The Unitary Method 
seems to be approved by all who have tested it by use with 
their pupils. I have added five hundred exercises to the 
papers at the end of the book, and I have inserted about 
the same number in various parts of the work. I have 
given a different method of extracting the Cul^e Root of a 
number, and I have added a few remarks on Ratio and 
Proportion. In other respects the book "-emains much as it 
was in the first edition. 

J. H. S. 

Cambridge, July^ 1873. 
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ARITHMETIC. 



I. On the Method of Representing NnmberB 

by Figures. 

1. Arithmetic is the science which teadies the use of 
numbers. 

2. The number (me^ or unity^ is taken as the foundation 
of all numbers, and all other numbers are derived from it 

' by the process of addition. 

Thus ; 

Two is the number that results from adding one to one; 
Three is the number that results from adding one to two; 
Four is the number tliat results from adding one to threes 

and so on. 

3. By means of the symbols or figures 

123456789, 

called the nine significant digits, together with tlie 
symbol or figure o, called zero, we can represent numbers 
of any magnitude. 

4. First, each of the significant digits, standing by 
itself, represents a nvunber greater by one than the number 
represented by the digit that immediately precedes it in 
the list of digits. 

Thus 7 represents a number greater by one than the 
number represented by 6. 

-^^ S. ARITH. B 
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6. The symbol +, read Plus, is used to denote the 
operation of Addition. 

The symbol = stands for the words " is equal to," or 
'* the result is." 

Since 

2=1 + 1, where unity is written iwice^ 

3=2 + 1 = 1 + 1 + 1, where unity is written three times, 

4=3 + 1 = 1 + 1 + 1 + 1, where unity is written /^«r times, 

ind SQ on. 

6. Numbers between nine and a hundred are repre- 
sented by two figures, the one on the left-hand signifying 
how many groups of ten units are contained in the num- 
ber represented, and the one on the right-hand signifying 
how many single units are contained in the number, in 
addition to the groups of ten units. 

Thus, in the expression 69, 

the figure 6 represents six groups of ten units, 
the figure 9 represents nine single units. 

These groups of ten units are for brevity called Tetis^ 
and the single units are for brevity called Units. 

Numbers between ninety-nine and a thousand are 
represented by three figures. 

In the expression 745, 

the figure 7 represents seven groups of a hundred units, 
the figure 4 represents four groups of ten units, 
the figure 5 represents five single units. 

In the expression 3475, 
the figure 3 represents three groups of a thousand units. 

In the expression 23475, 
the figure 2 represents two groups of ten thousand units. 

In the expression 123475, 

the figure i represents one group of a hundred thousand 
units. 

In the expression 9123475, 

the figure 9 represents nine groups of a tniilion units ; 
and so on. 
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7. To put the matter briefly : when we express a 
number in figures, and tell off the figures from right to 
left, 

ihefrst figure represents a number of units, i 

the second figure represents a number of tens, I 

the third figure represents a number of hundreds, \ 

iYit fourth figure represents a number of thousands, 
iht fifth figure represents a number of tens of thou- 

sands, 
" the sixth figure represents a number of hundreds of 

thousands, 

the seventh figure represents a number of millions, \ 

the eighth figure represents a number oitens of millions, I 
the «/i«M figure represents a number of hundreds of \ 

millions, ] 

the tenth figure represents a number of thousands of n 

millions, j 
the eleventh figure represents a number of /^«j of thou- I 

sands of millions, r 
the twelfth figure represents a number of hundreds of I 

thousands of millions,) 

the thirteenth figure represents a number of billions, 

8. When the symbol o appears in an expression, it 
shows that the number, represented by the expression, 
contains no single units, tens, hundreds, &c., according 
as the o is placed in the first, second, third place, the 
order of place being reckoned from right to left. 

Thus: 

20 represents the number which contains two groups of 

ten units and no single units ; 
300 represents the number which contains three groups 

of a himdred units, and no group of ten, and no single 

imits; 
4007 represents the number which contains four groups 

of a thousand units, and no group of a himdred, and 

no groufT of teu; and seven single units. 
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9. To write, in words the meaning of a number, ex- 
pressed in figures, is called Numeration. ^ 
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The remarks, which we have already made, ought to 
enable the learner to write in words all numbers ex- 
pressed by ONE, TWO, or three figures. 

Thus: 

the number cacprcssed by 8 is written eight ; 

the number expressed by 27 is written twenty-seven ; 

the number e:q)ressed by 304 is written three hundred 

AND FOUR. 

10. Next take the case of numbers expressed by four, 
FIVE, or SIX figures, as 4237, 23509, 402675. 

Draw a line, separating the three figures on the right of 
each expression from the rest of the expression, and over 
the figure or figures on the left of the line write the word 
Thousand^ thus : 



Thousand 

4 



Thousand 

237 ; 23 



Thousand I 

509 ; 402 I 675. 



Then the meaning of each expression can be written 
at once in words, thus : 

Four thousand, two hundred and thirty-seven ; 
Twenty-three thousand, five hundred and nine ; 
Four hundred and two thousand, six hundred and 
seventy-five. 

11. Next take the case of niunbers expressed by seven, 
EIGHT, or NINE figures, as, for instance, the number ex- 
pressed by 347295328. 

Draw a line, separating the three figures on the right 
from the rest of the expression, and a second line, mark- 
ing off the next three figures. Over these write the 
word Thousand, and over the figures on the left of this 
second line write the word Millions^ thus : 

Millions j Thousand I 

347 I 29s I 328. 
Then we can write the meaning in words, thus : 

Three hundred and forty-seven millions^ 
two hundred and ninety-five thousand^ 
three hundred 9xA twenty-eight. 
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Again, to express in words 20040030, write it thus : 

Millions I Thousand I 

20 I 040 I 030 

and the number expressed in words is — 

Twenty millions^ 
forty thousand 
and thirty. 

12. If more than nine figures are in the given num- 
ber, mark off the figures by threes^ as before, and 

over Xh^ fourth parcel write the word thousand^ 
over ih& fifth parcel write the word billions. 

Thus, to express in words 24003269407032, proceed 
thus: 

fiillions I Thousand I Millions | Thousand I 
24 I 003 I 269 I 407 I 032 

and the number expressed in words is — 

Twenty-four billiom, 

three thousand two hundred and sixty-nine millions^ 

four hundred and seven tfumsand 

and thirty-two. 

Note, I followed by three zeros, 1000, represents a thousand 
I followed by six zeros, loooooo, represents a million. 
I followed by twelve zeros, 1 000000000000, represents 
a billion. 

Examples, (i) 

Write in words the numbers expressed by the following 
figures : — 

(1) 7, 13, 45, 59, 326, 4578. 

(2) 90, no, 207, 4300, 4036, 43od 

(3) 780, 609, 5360, 2020, iioi. 

(4) 36497, 49532, 654321, 743269. 

(5) 45000, 32600, 75230, 500000. 

(6) 8572914, 3469218, 4629817. 

(7) 9000000, 29000000, 715000000.' 

(8) 910307240, 307004205, 380503040. 

(9) 243759268342, 307405006270. 

(10) 4172356827 19435, 203056300072010. 
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NO TA TION. 

13. To represent by figures a number, expressed in 
words, is called Notation. 

The method to be employed is this : 

Pr.'pare the divisions in which the figures representing 
thousands^ millions^ &c., are to be placed, thus : 



Billions I Thousand 



Millions 



Thousand 



and place in each division, as well on the right and left 
of the outermost lines, the figures required. 

Thus, to represent by figures forty-seven thousand, 
three hundred and nine, we proceed thus : 

Thousand I 

47 I 309 
and the number expressed in figures is 47309. 

Again, to represent by figures four thousand three 
hundred and two millions, eighteen thousand and fifty- 
three, we proceed thus : 

Thousand I Millions | Thousand | 

4 I 302 I 018 I 053 
and the number expressed in figures is 4302018053. 

Examples, (ii) 

Express in figures the following numbers : — 

(1) Nine ; twelve ; seventeen ; nineteen ; thirteen; sixteen ; 
eleven. 

(2) Twenty-three ; twenty-seven ; thirty-five ; thirty-eight ; 
forty-four ; forty ; twenty-six ; thirty-four. 

(3) Sixty-seven ; seventy-five ; sixty-two ; eighty-three ; 
seventy-four ; ninety-two ; sixty-eight ; ninety-five. 

(4) Seventy-six j twenty-two ; fifty ; fifteen ; twenty-eight ; 
sixty-one ; forty-nine ; eighteen ; ninety ; seventy-three. 

(5) One hundred and seven ; one hundred and thirty ; 
two hundred and forty-six ; three hundred and seventy-two ; 
six hundred and eight ; seven hundred and forty ; nine 
hundred and ninet} . 
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(6) Eight hundred and thirty-six ; seven hundred and 
forty-sfeven ; four hundred and ten ; nine hundred and 
thirteen; seven hundred and fifty ; three hundred and eighty- 
four. 

(7) Eight hundred and eighteen ; eight hundred and 
eight ; two hundred and six ; four hundred and thirty ; five 
hundred and twelve ; seven hundred and eighty-seven. 

(8) Seven thousand eight hundred and forty-five ; nine 
thousand six hundred and thirty-seven ; twelve thousand ; 
eight thousand four hundred; six thousand and three; 
eighty-five thousand and forty. 

(9) Five thousand four hundred and seventy ; three 
thousand six hundred and fifty ; eight thousand seven hun- 
dred and eighty ; one thousand two hundred and forty-seven ; 
four thousand eight hundred and eight. 

(10) Six thousand and four ; seven thousand and twenty* 
two ; three thousand five hundred ; nine thousand and forty- 
seven ; two thousand and seventeen ; nineteen thousand four 
hundred and two. 

(11) Seventy thousand and seven; sixty thousand and 
sixty ; fourteen thousand and fourteen ; seventy thousand 
and seventeen ; twelve thousand three hundred and three ; 
sixteen thousand and five. 

(12) Three hundred and fifty-six thousand seven hundred 
and twenty-eight ; six hundred and forty thousand eight hun- 
dred and forty-two ; nine hundred thousand ; eight nundred 
thousand and forty. 

(13) Seven millions ; four millions five hundred and 
seventy-six thousand eight hundred and sixty-five ; seventy- 
five millions eight hundred and six thousand, nine hundred 
and forty. 

(14) Three hundred and fifteen millions ; five millions 
and forty thousand ; eight millions and seven hundred ; 
eighteen millions and twenty; seven hundred millions and 
two. 

(15) Three hundred and fifteen thousand six hundred and 
seventy-four millions, eighteen thousand and three ; thirty- 
five thousand six hundred millions, five hundred and twenty. 

(16) Seven billions ; five billions, eight hundred thousand 
millions six hundred thousand and forty-seven ; eight billions., 
forty-three thousand and seven. 

(17) Three hundred and five billions, five thousand ard 
four millions, six thousand and three ; fifty-three billions, 
fifty-three miUions, fift}'-three thousand and fifty-three. 
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(18) Nine billions and nine; ninety billions and nine 
liundred ; nineteen billions and nineteen thousand ; one 
billion, one million, one thousand, one hundred and one. 



ROMAN NUMERALS. 

14. In the Roman system of Notation, which is still 
used frequently in inscriptions, in references to chapters 
of books, and for other purposes, the symbols chiefly 
employed were I, V, X, L, C, D, M. 

These symbols, standing by themselves, represented 
respectively the numbers one, five, ten, fifty, a hundred^ 
five hundred, and a thousand. Intermediate numbers 
were represented by means of an arrangement that the 
numbers represented by the s)niibols I and X when 
standing on the right of a higher symbol were to be 
added to the number represented by that symbol, and 
when standing on the left were to be subtracted from it. 



Thus: 



and 



VI represented the number six, 
IV represented the number /?«/', 
LX represented the number sixty, 
XL represented the nyxmh^r forty. 



The following table will explain the method for num- 
bers up to a thousand : 



I. 

II. 

III. 

IV. 

V. 

VI. 

VII. 

8 VIII. 

9 IX. 
lo X 



I 

2 

3 

4 

5 
6 

7 



11 XI. 

12 XIL 

13 XIII. 

14 XIV. 

15 XV. 

16 XVI. 

17 XVII. 

18 XVIII. 

19 XIX. 

20 XX. 



21 XXI. 

30 XXX. 

40 XL. 
44 XLIV. 
50 L. 
60 LX. 
70 LXX. 
80 LXXX. 
90 XC. 

100 c. 



110 ex. 

150 CL. 

188 CLXXXVIII. 

200 cc. 
300 ccc. 
400 cccc. 

500 D. 
600 DC. 
900 DCCCC. 
1000 M. 



Roman Numerals, 



Examples, (iii) . 

Write in words : — 

(1) XXVII. (2) XLIX. (3) LXVIII. 

(4) LXXIII. (5) XCII. (6) CXLIV. 

(7) CLXJII. (8) CXCIX. (9) DCLXIV. 

(10) MDCCCLXXII. 

Write in Roman Numerals : — 
(1) 37. (2) 59. (3) 62. (4) %i. (5) 95- 
(6) 139. (7) 145. (8) 179. (9) 846. (10) 1763. 

n. Addition. 

15. If we combine two or more groups of units, so as 
to make one group, the number of units in this single 
group is called the Sum erf the numbers of units in the 
original groups. 

To find the sum of 5 and 3, we reason thus : 

Since 3 = i + 1 + 1, (Art. 5) 

5 + 3 = 5 + 1 + 1 + 1 

= 6+1 + 1 (Art. 4) 

= 7 + 1 
= 8. 

16. By practice we become able to express the result 
of adding a number less than ten to another number, 
without breaking up the number, which we have to add, 
into units. 

Thus we say 

7 and 5 make 12, 
15 and 8 make 23; 
And so on. 

Again, if we have three or four numbers, each less 
than ten, to add together, we perform the process men- 
tally ; thus, to add 4, 7^ 9 and 6 togetlier we say 4 and 
7 make 11, 11 and 9 make 20, 20 and 6 make 26. 

17. We now proceed to explain the process of addition 
in the case of higher numbers. 



10 Addition. 

Suppose we have to add together the four numbers 

2475, 397, 486, and 3007. 

We arrange them thus, 

2475 
397 
486 

3007 

6365 

placing the figures that represent units m each number in 
the same vertical line, and those that represent tens in the 
same vertical line, and similarly for those that represent 
hundreds and thousands. We then draw a horizontal line 
under the last number, and under this line we place the 
number representing the sum of the given numbers, 
which is found in the following way : 

Adding 7, 6, 7 and 5 units, the sum is twenty-five 
units, that is 2 tens and 5 units : we place the five under 
the line of units, and carry on the 2 tens for addition to 
the Hne of tens. 

Adding 2, o, 8, 9 and 7 tens, the sum is twenty-six 
tens, that is 2 hundreds and 6 tens : we place the 6 under 
the line of tens, and carry on the 2 hundreds for addition 
to the Hne of hundreds. 

Adding 2, o, 4, 3 and 4 hundreds, the sum is thirteen 
hundreds, that is i thousand and three hundreds : we 
place the 3 under the line of hundreds, and carry on the 
I thousand for addition to the line of thousands. 

Adding i, 3 and 2 thousands, the sum is six thousands, 
and we place 6 under the line of thousands. 



Examples, (iv) 
Add together 
(1) 4 and 7, 3 and 13, 5 and 15, 9 and 27. 

(2) 62 (3) 40 (4) 36 

36 " 27 24 
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(«) 337 

349 
823 


(6) 


209 
140 
600 


(7) 


562 

70 
106 




(8) 459 
6 

237 
4269 


(0) 


5462 

723 
8004 

9217 


(10) 


24609 

3470 

40052 

6207 


ai) 429 (12) 

347 
42s 

269 
538 


364 
629 

488 

976 

853 


(13) 


253 
189 

567 
278 

384 


(14) 140 

49 

257 

6 

428 


(15) 


6842 (16) 

5679 
8526 

5037 
2409 


8750 
4623 
7988 
6543 
5729 


(17) 


8604 
4007 
5290 
3046 
7259 


(18) 6843 

4297 

326 

52 
7008 


(13) 


64+43 + 7 + 85+9- 








(20) 


247 + 356+28+423+97 + 12. 






(21) 


425 + 3742 + 4236 + 39 + 847. 






(22) 


7288 + 976 + 45 +623+4cx)o. 






(23) 


8 + 97623 + 3407 + 5 260 + 86. 






(24) 


41537+9215 +48+6077 + 23 + 2413. 




(25) 


275413 + 3126+725 + 5007. 






(26) 


74259 + 346274 + 30000 + loooooi + 207 


• 


(27) 


4692 + 72430 + 80000729 + 40 + 600000000. 


(28) 


46243 (29) 748325 

35297 54297 

825649 532684 

246728 20047 

815 4207 

42376 617043 

645980 3025 


(30) 


5629 
4^6580 

37259 
506 

670492 

37987 
6493 
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(31) 


256497 


(32) 


654297 


(33) 


625493 




648098 




248643 




75862 




720430 




380469 




5436 




630689 




472586 




87294 




407246 




582987 




4859 




864928 




639458 




862 




254384 
7462594 


(35) 


498468 
4697498 


(36) 


13 


(34) 


6572043 




8625837 




527 




2869257 




4398025 




4307046 




436 




6702403 




27209 




698206 




5124917 




152372 




45297 




6219806 




4058 




3526084 




4390I43 




7265204 




57002 




7409425 




4372943 




852968 



(37) Seven hundred and forty ; forty thousand and fifteen ; 
six hundred and forty-seven ; fifty-three thousand three hun- 
dred and three ; seventeen thousand five hundred and forty- 
six. 

(38) Five hundred and eight ; six thousand and nine ; 
fifty-five thousand and fourteen ; eight hundred and nineteen ; 
seven hundred thousand and six ; two thousand and twelve. 

(39) Six hundred and forty-five thousand, eight hundred 
and forty-five ; seventy thousand and forty-seven ; sixty thou- 
sand and forty; seven hundred and fifty thousand; three 
hundred thousand and fifteen. 

(40) Two hundred and one millions, ninety-six thousand, 
three hundred and forty-two ; fifty-four thousand, three hun- 
dred and four ; eighteen millions, six thousand and three ; 
five hundred thousand and forty ; eight millions and eight. 



m. Subtraction. 

18. If from a number we take away a smaller number, 
the process is called Subtraction, 

Strictly we ought to take away each of the units, of 
which the smaller number is composed, separately from 
the larger number : thus, to subtract 3 from 5, we reason 
thus : 

3 = I -h I -hi ; 
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if we take away one of these units from 5, we have 4 left ; 
if we take away the second unit from 4, we have 3 left • if 
we take away the third unit from 3, we have 2 left. 

The Symbol — , read minus ^ is used to denote the 
operation of Subtraction. Thus the operation of sub- 
tracting 3 from 5, and its connection with the result, may 
be briefly expressed thus : 

5-3 = 2. 

19. By practice we become able to subtract a number, 
less than ten, from another number, without breaking up 
the smaller number into units ; thus we say, 

7-4=3, 
18 - 5 = 13, 

49 - 8 = 41 ; 
and so on. 

20. Before we proceed to explain the process of Sub- 
traction in the case of higher nimibers, we must notice 
the principle on which a certain step in the process is 
founded. 

If we are comparing two numbers, with a \'iew to dis- 
cover the number, by which one exceeds the other, we 
may add ten single units to the greater, if we also add 
one group of ten units to the less, and we may add ten 
groups of ten units to the greater, if we also add one 
group of a hundred units to die less ; and so on. 

Suppose, for example, we want to find the number, by 
which 56 exceeds 29, we might reason thus, 

56 = five tens together with six units. 
29 = two tens together with nine units. 

To the former add ten single units^ and to the lattex 
add one group often units. 

Then the resulting numbers will be;. 

in the first case five tens together with sixteen units, 
in the second case three tens together with nine units. 

Hence the excess of the lormer over the latter will be 
the number, made up of two tens together with seven 
unitSj and will therefore be represented by 27. 
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Let us now take an example, to show ^t practical Yf2iy 
of performing the operation of subtraction, accompanied 
by a complete explanation of the process. 

Suppose we have to take 589 from 926 ; 

From 926 
Take 589 

Remainder 337 

We arrange the numbers, placing the figures that 
represent units in each in the same vertical line, and 
doing the same with those that represent tens and 
hundreds. 

We then reason thus : we cannot take 9 units from 6 
units ; we therefore add ten units to the 6 units, making 
sixteen units, and we take 9 units from the sixteen units, 
and set down the result, which is 7 units, under the line 
of units. 

Having increased the upper number by ten units, we 
add, by way of compensation, i ten to the lower number, 
changing 8 tens into 9 tens. We proceed thus : we can- 
not take 9 tens from 2 tens ] we therefore add ten tens to 
the 2 tens, making twelve tens, and from these we take 
9 tens, and set down the result, which is 3 tens, under 
the line of tens. 

Having increased the upper number by ten tensy we 
add, by way of compensation, i hundred to the lower 
number, changing 5 hundreds into 6 hundreds. 

We then take 6 hundreds from 9 hundreds, and set 
down the result, which is 3 hundreds, under the line of 
hundreds. 

Examples, (v) 

Find the difference between the following pairs of 
numbers : 

(1) 13 and 6. (2) 15 and 7. (3) 23 and 4, 

(4) 3 and 32. 

(5) 57 (6) 96 (7) 74 (8) 87 (9) 92 
23 42 39 58 47 
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(10) 313 (11) 704 (12) 630 (13) 7426 
247 195 548 3618 



(14) 6239 (15) 4729 (16) 6258 (17) 65472 
4127 501 36 4001 



(18) 357 C19) 4625 (20) 72649 (21) 20004 
249 1846 43821 17243 



(22) 437-56 (23) 529-483 (24) 827-795 

(25) 3000-958 (26) 7040-583 (27) 6259-479 
(28) 58623-7428 (29) 64295-53296 (30) 70000-68964 
(31) 52764 and 34297. (32) 42456 and 102479. 

(33) 624300 and 1400072. (34) 99999 and looooa 

(35) A million and a thousand. 

(36) A hundred millions and a hundred thousand. 

(37) Ten thousand millions and a thousand and one. 

(38) What number must be taken from 26 to leave 18 ? 

(39) What number must be taken from 427 to leave 401 ? 

(40) What number must be taken from three thousand 
and fifteen to leave two thousand four hundred and five ? 

(41) By how many does a thousand exceed four hundred 
and seven ? 

(42) The greater of two numbers is 427 and the sum of 
the numbers is 586, what is the smaller of the two numbers ? 

(43) What number must be added to 7428 to make 8047 ? 



IV. Multiplication. 

21. Multiplication is the process, by which we find the 
sum of two, three, four or more numbers, which are equaL 

Thus, if we have to find the sum of three numbers 
each equal to 7 we call the process the Multiplication 

This sura is called the Product of the multiplicatiou 
of 7 by 3, 
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The number 3 is called the Multiplier. 

The number 7 is called the Multiplicand. 

The following table must be committed to memory. 



The Multiplication Table. 



Twice 


Three 


Four 


Five 


Six 




Seven 


times 


times 


times 


times 


times 


I is 2 


I 


is 3 


I is 4 


I is 


5 


I is 6 


I is 7 


2 .. 4 


2 


.. 6 


2 .. 8 


2 .. 


10 


2 .. 12 


2 .. 14 


3 .. 6 


3 


.. 9 


3 •. 12 




15 


3 .. 18 


3 .. 21 


4 .. 8 


4 


.. 12 


4 .. 16 


4 .. 


20 


4 .. 24 


4 .. 28 


5 .. 10 


5 


.. 15 


5 .. 20 


5 .. 


25 


5 .. 30 


5 .. 35 


6 .. 12 


6 


.. 18 


6 .. 24 


6 .. 


30 


6 .. 36 


6 .. 42 


7 .. 14 


7 


.. 21 


7 .. 28 


7 .. 


35 


7 .. 42, « 


7 .. 49 


8 .. 16 


8 


.. 24 


8 .. 32 


8 .. 


40 


8 .. 48 


8 .. 56 


9 .. 18 


9 


.. 27 


9 '. 36 


9 .. 


45 


9 .. 54 


9 •. 63 


10 .. 20 


10 


.. 30 


10 .. 40 


10 .. 


50 


10 .. 60 


10 .. 70 


II .. 22 


II 


•• 33 


II .. 44 


II ., 


55 


II .. 66 


II .. 77 


12 .. 24 


12 


.. 36 


12 .. 48 


12 .. 


60 


12 .. 72 


12 .. 84 


Eig] 


lit 


Ni] 


tie 


T 


'en 


El 


[even 


Twelve 


tim< 


IS 


tim 


les 


tir 


nes 


ti 


mes 


times 


I is 


8 


I is 


> 9 


I i 


IS 10 


I 


is II 


I 


is 12 


2 .. 


16 


2 . 


. 18 


2 . 


,. 20 


2 


.. 22 


2 


.. 24 


3 .• 


24 


3 . 


. 27 


3 • 


.. 30 


3 


.- 33 


3 


.. 36 


4 .. 


32 


4 . 


. 36 


4 < 


.. 40 


4 


-. 44 


4 


.. 48 


5 •. 


40 


5 • 


• 45 


5 < 


.. 50 


5 


.• 55 


5 


.. 60 


6 .. 


48 


6 . 


• §4 


6 . 


.. 60 


6 


.. 66 


6 


.. 72 


7 .. 


56 


7 . 


. 63 


7 . 


.. 70 


7 


.. 77 


7 


.. 84 


8 .. 


64 


8 . 


. 72 


8 


.. 80 


8 


.. 88 


8 


.. 96 


9 •. 


72 


9 • 


. 81 


9 


.. 90 


9 


- 99 


9 


..108 


10 •• 


80 


10 . 


. 90 


10 


..100 


10 


..no 


10 


..120 


II .. 


88 


II . 


. 99 


II . 


..no 


II 


..121 


II 


..132 


12 .. 


96 


12 . 


.108 


12 . 


..120 


12 


..132 


12 


..144 



22. Let it be carefully observed that Multiplication is 
a short form of addition. When we say that 3 times 4 is 
twelve, we assert that, if 4 and 4 and 4 be (r/f^fe;/ together, 
the result is 12. 

Each of the numbers 3 and 4 is called a Factor of the 
T)roduct 12. 
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Again, if we had to find the value of 4 times 67, we 
might proceed thus : 

67 
67 
67 

268 

Now since the figures in each vertical line are the 
same, we may save ourselves the trouble of addition, by 
learning, from the Multiplication Table, the numbers that 
result from adding the same number four times. Then 
we may write the operation in a shorter form, thus : 

4 

268 

The process will stand thus : 

Four times 7 is twenty-eight ; we set down 8 in the place 
of units, and carry on 2 for addition to the line of tens. 
Four times 6 tens is 24 tens, and adding 2 tens, the result is 
twenty-six tens, that is two hundreds and six tens ; we set 
down 6 in the place of tens, and 2 in the place of hundreds, 
and the final result is 268. 

Here 67 is called the Multiplicand, 
4 is called the Multiplier, 
268 is called the Product. 

23. The symbol x , placed between two numbers, ex- 
presses that the second is multipUed by the first, and the 
whole operation in the example just given is briefly ex- 
pressed thus : 

4 X 67 = 268. 

24. Next observe, that the multiplier and multipUcand 
may change places, without altering the value of the 
Product. 

Thus 3x4=4x3, or 3 times 4=4 times 3. 

For 3 times 4=4+4+4 

= 1 + 1 + 1 + 1] 
•4- 1 + 1 + 1 + 1 [ I. 
+ 1 + 1 + 1 + 1) 

s. ARITH, C 
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And 4 times 3=3+3+3 + 3 
= i + i + i\ 

+ I + I + I TT 

+ I + I + I ^^• 
+ I + I + I. 

Now the results obtained from I. and II. must be tne 
same, for the horizontal columns of the one are identical 
with the vertical columns of the other. 

25. If we multiply a number by lo, the product is 
obtained by annexing o to the number, tliat is, 

10 X 364 = 3640. 

If we multiply a number by 100, the product is obtained 
by annexing 00 to the number, that is, 

100 X 364 = 36400. 

So by annexing 000 to a number we multiply it by 
1000, and so on. 

If we have to multiply a number by 20, we may first 
multiply it by 2 and then annex o to the result, and the 
final result will be the product required. 

Again, if we have to multiply a number by 200, we 
may first multiply it by 2 and then annex 00 to the result. 

The method of expressing the result of multiplications 
of this kind in practice is as follows : — 

We multiply 4276 by 700 and 14239 by 6000 thus : 

4276 14239 

700 6000 



3993200 85434000 



Examples, (vi) 

Find the Product in the following cases of Multipli- 
cation. 

(1) 3 times 15. (2) 4 times 76. (3) 5 times 98. 

(4) 10 times 87. (5) 6 times 114. (C) 7 times 123. 

(7) II times 843. (8) 12 times 947. 

(9) Multiply 25 by 2, 3, 7, 9. 
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(10) Multiply 127 by 5, 8, 10, 11, 20, 7a 

(11) Multiply 2467 by 4, 6, 11, 12, 500, 7ocx>. 

(12) Multiply 37429 by 9, ii, 12, 500CX), 80000000. 

26. Ex. (i). To multiply 347 by 23. 
The form of the operation is 

347 
23 

1041 
694 



7981 



The explanation is this : 

The multiplier is made up of two parts 3 and 20, we there- 
fore multiply 347 first by 3, and then by 20, and add the two 
results. 

Now 3 >< 347 = 1041. 
and 20 X 347 = 6940. 

In setting down this second result we omit the zero, 
because it will have no effect on the addition which has 
to be performed 

Examples, (vii) 

Multiply 

(1) 23 by 15. (2) 37 by 29. (3) 45 by 36. 

(4) 70 by 26. (5) 125 by 24. (6) 327 by 42. 

(7) 205 by 43. (8) 307 by 98. . (9) 2684 by 35. 

(10) 57296 by 27. (11) 84293 by 88. (12) 7629302 by 76, 

Ex. (2). To multiply 34007 by 213. 

34007 
213 



10202 I 
3400/ 
68014 

Wmm^mm i n ■ — 

7243491 



C 2 
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Here, when we multiply 34007 by 200, the result is 
6801400, and we omit the two zeros at the end, being 
careful to put the 4 in the place of hundreds. 

Observe that, in all cases, the first figure on the right 
of each partial product will be in the same vertical line 
with the figure, by which we are multiplying : thus, in the 
example just given, the 4 in the third product is in the 
same vertical line with the 2, by which we multiplied. 

Ex, (3). To multiply 30047 by 21000. 

30047 
21009 



270423 
30047 
60094 

631257423 

Here the first figure on the right of the second product 
stands in the place of thousands, because we are then 
multiplying 30047 by 1000. 

Ex. (4). To multiply 70407 by 3700. 

70407 
3700 



49284900 
211221 

260505900 



Szamples. (viil) 

Multiply 

(1) 326 by 532. (2) 704 by 176. 

(3) 809 by 506. (4) 917 by 406, 

(5) 5376 by 423. (6) 7846 by 340. (7) 7859 by 5006. 

(8) 85639 by 598. (9) 79802 by 4007. 

(10) 30207 by 5060. (11) 642867 by 90807. 
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(12) 8637405 by 40300. 

(14) 980740 by 3406. 

(16) 870 1 20506 by 700403. 

(18) 742349 by 947. 

(20) 428734 by 8057. 

(22) 872469 by 70043. 

(24) 423796 by 57243. 

(26) 270403 by 502049, 



(13) 970052 by 40072. 

(15) 9864302 by 300071. 

(17) 32804070 by 409300. 

(19) 578628 by 6205. 

(21) 984236 by 5009. 

(23) 385704 by 36479. 

(25) 620072 by 400205. 

(27) 427964 by 582978. 



Ex. (5). To find the continued product of 14, 8, and 70. 

Here we first multiply 14 by 8, and then multiply the 
product by 70, thus : 

14 
8 



112 

70 



7840 



that is, 14x8x70 = 7840. 



Ezamples. (iz) 

Find the continued product of 

(1) ' 18, -19 and 20. (2) 436, 73, 12 and 5. 

(3) 3476, 2300, 70010 and 2003. 

27. When a number is multiplied by itself onct, twice, 
three times, ... the resulting products are called the 
second, third, fourth, . . . Powers of the number. The 
process is called Involution^ and the Power, to which 
the number is raised, is expressed by the number of 
times the number has been employed as a factor in the 
operation. 

The term square is usually employed instead of secofid 
power. 

The term cube is usually employed instead of third 
power. 

Thus 144 is the square of 12, because 12x12 = 1 44. 
64 is the cube of 4, because 4 x 4 x 4 = 64. 
81 is the fourth power of 3, because 3x3x3x3 = 81. 
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ISxamples. (z) 

Find the squaies of 

(1) 15. (2) 24. (3) 40. (4) 57. 

(5) 69. (6) 72. (7) 87. (8) 100. 

(9) 114. (10) 237. (11) 625. (12) 897. 

(13) 789. 

And the cubes of 

(14) II. (15) 13. (16) 25. (17) 47. 
(18) 68. (19) 93. (20) loa (21) 257. 
(22) 356. (23) S39. (24) 704. (25) 987. 

V. Division. 

28. Division is the process by which, when z. product 
is given, and we know one of the factors, the other factor 
is determined. 

The product is, with reference to this process, called 
the Dividend. 

The given factor is called the Divisor. 

The factor, which has to be found,, is called the 
Quotient. 

29. The operation of division is denoted by the 
sign-T- 

Thus 12-7-3 signifies that 12 is to be divided by 3. 

The same operation is denoted by writing the Dividend 

12 

over the Divisor with a line drawn between them, thus — 

In this Chapter we shall treat only of cases in which the 
Dividend contains the Divisor an eocact number of times. 

30. For small numbers, the MultiplicationTable affords 
the means of solving questions in Division. 

For instance, since 1 2 =s 4x3, 

i2-r 4 = 3,and, i2-f-3 = 4; 
and since 96 = 12 x 8, 

96-r- 12 = 8, and, 96-r 8 = 12, 
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31. When we divide one number by another, we find 
how many times the latter is contained in the former, and 
therefore any process by which we can discover how 
many times one number is contained in another will 
furnish a rule, for division. Such a process is explained 
by the examples, which we shall now give. 

Ex. (i). Divide ^oZ by 17. 

Since 17 x 20 = 340, 
and 17 X 30 = 510, 

it is plain that 17 is contained in 408 more than twenty 
times, and less than thirty times. 

If then we take away 340 from 408, and find how many 
times 17 is contained in the number that remains, we 
shall find how many times, more than twenty^ the Divisor 
is contained in the Dividend 408. 

Now 408 — 340 = 68, and this number contains 17 just 
four times. 

Hence 17 is contained in 408 twenty times, and also 
four times, that is, the Quotient resulting from the division 
of 408 by 17 is 24. 

Tliis process is represented more briefly thus : 

17)408(20+4 
340 

68 
68 

Hence 408-7-17 = 24. 

And yet more briefly, availing ourselves of the notation 
by which the local value of digits is represented, and we 
are enabled to omit zeros, 

17 ) 408 ( 24 
34 

68 
68 
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Ex. (2). Suppose we have to divide 89012 by 17 : 

Divisor Dividend Quotient 
17) 89012 (5236 
85 

40 

34 
~i 

102 
102 

We first find how often 17 is contained in 89, and as it is 
contained five times, we set down 5 as the first figure in 
the quotient, then multiply 17 by 5, and subtract the 
result 85 from the 89 : to the remainder 4 we annex the 
next figure in the dividend; then as 17 is contained in 
40 twice, we set down 2 as the second figure in the quo- 
tient, then multiply 17 by 2, and subtract the result 34 
from the 40 ; and proceed by similar steps to the end of 
the operation. 

Ex. (3). Divide 920575 by 23. 

23 ) 920575 ( 40025 
92 

057 

IIS 
115 

Here, when we bring down o, the third figure of the 
dividend, 23 is not contained in it; we therefore set down 
o as the second figure of the quotient , and when we bring 
down 5, IhQ fourth figure of the dividend, 23 is not con- 
tained in 5 ; we therefore set down another o as the third 
figure of the quotient When we then bring down 7, the 
next figure of the dividend, 23 is contained in 57 twice, 
and the operation proceeds easily. 
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Examples, (zi) 



Divide 



(1) 
(3) 
(5) 
(7) 
(9) 

(11) 
(13) 

(15) 

(17) 

(19) 

(21) 

(23) 

(25) 

(27) 



i8 by 6. 
84 by 7. 
182 by 13. 
456 by 19. 
3996 by 37. 
431376 by 817. 
19249470 by 342. 
224cx)9433 by 489. 
2880376 by 1369. 
98955005667 by 4123. 
13312053 by 237. 
360919856 by 83. 
218860161 by 689. 
39916424548 by 1001. 

(29) 

(30) 

(31) 



(2) 27 by 9. 

(4) 132 by 12. 

(6) 238 by 17. 

(8) 3708 by 36. 

(10) 6409 by 493. 

(12) 976272 by 946. 

(14) 86366784 by 358. 

(16) 4690325214 by 618. 

(18) 107810526 by 6142. 

(20) 4076361 by 2019. 



(32) 
(33) 
(34) 
(35) 
(36) 



(22) 

(24) 

(26) 

(28) 
26540538445 by 7649. 
1 165 584398000 by 17072. 
35088008823434 by 74291. 
369187022085112 by 65432. 

837741356152459 by 98989. 
58376823669 by 642867. 
2959990965442 by 9864302. 
261449109180 by 8723694. 



505350366 by 89. 
4600304 by 907. 
337103025 by 861. 
152847420 by 5060. 



32. If any two of the three numbers that form the 
Divisor, Dividend, and Quotient be given, we can find 
the third. 

For Dividend-7-Divisor = Quotient 
Dividend-r Quotient = Divisor. 
Divisor x Quotient = Dividend. 

Examples, (zii) 

^1) The Dividend is 1171692, the Divisor 342, find the 
Quotient. 

(2) The Dividend is 149201, the Quotient 23, find the 
Divisor. 

(3) The Divisor is 987, the Quotient 64852, find the 
Dividend, 
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SHORT DIVISION. 

33. Wlien the Divisor is not greater than 12, the pro- 
cess of division may be greatly abridged. 

Suppose we have to divide 92368 by 8. 

The operation is set down in the following form : 

8 j 92368 

I 

1 1 546 Quotient. 

The following is the process. 

Since 8 is contained once in 9, with i as remainder, we set 
down I under the 9, and mentally prefix the remainder i to 
the 2, reading the result as 12 : then since 8 is contained 
once in 12, with 4 as remainder, we set down i under the 2, 
and prefix 4 to the 3, reading the result as 43 ; then since 8 
is contained five times in 43, with 3 as remainder, we set 
down 5 under the 3, and prefix 3 to the 6, reading the result 
as 36 : then since 8 is contained four times in 36, with 4 as 
remainder, we set down 4 imder the 6, and prefix 4 to the 8, 
reading the result as 48 : then since 8 is contained six times 
in 48, with no remainder, we set down 6 under the 8, and 
our operation is completed. 

Next, suppose we have to divide 1 1042304 by 12. 
The operation is set down thus : 



12 



1 1042304 



920192 Ouolient. 

The following is the process : 

We must take three figures before we obtain a number 
which contains 12 ; then we say 12 is contained nine times 
in no, with 2 to carry on ; then 12 is contained twice in 24, 
and there is nothing to carry on ; then 12 is not contained 
at all in 2, we Aercfore set down o under the 2, and carry on 
2 ; then 12 is contained in 23 once^ with 11 to carry on ; 
then 12 is contained in no nine times^ with 2 to carry on : 
lastly 12 is contained in 24 tivice exactly. 
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Examples, (ziil) 


Divide 






(1) 


7652 by 2. 


(2) 


725961 by 3. 


(3) 


8650232 by 4. 


(4) 


8749320 by 5. 


(5) 


7463424 by 6. 


(6) 


3504221 by 7. 


(7) 


713406960 by 9. 


(8) 


4362017 by I r. 


(9) 


7912464 by 12. 


(10) 


4000623070905 by 9. 


ai) 


7642300721 by II. 


as) 


36089882405604 by 12. 



Divide each of the following numbers by 2, 3, and 4 
separately : 

(13) 4263924- (14) 620437548. (15) 27540918264. 

Divide each of the following numbers by 5, 8, and 9 
separately : 

(16) 46528920. (17) 981754200. (18) 234567000, 

Divide each of the following numbers by 7, 11, and 12 
separately : 

(19) 7971348. (20) 29574468. (21) 6736387812. 

CASTING OUT THE NINES. 

34. A test of correctness of the result of multiplication 
is furnished by a curious property of niunbers, which is 
explained in Hamblin Smith's Algebra, p. 323. We give 
the test in the form of a rule. 

Divide t?u sum of the digits in the Multiplicand by 9, 
and set down the remainder. Divide the sum of the digits 
in the Multiplier by 9, and set down the remainder. Mul- 
tiply the two remainders together, divide the resttlt by 9, 
and set down the remainder. If the process be correct, this 
remainder will be the same as the remainder obtained by 
taking the sum of the digits in the Product and dividing it 

^y 9- 

For example, if we multiply 76371 by 854 the product 
is 65220834. 
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Sum of digits in Multiplicand =24, 

and 24-1-9 gives remainder 6 

Sum of digits in Multipliers 17, 

and 17-r^ gives remainder 8 

First remainder x second remainder =48, 

and 48-7-9 gives remainder 3 

Sum of digits in the Product =30, 

and 307-9 gives remainder 3 

We need not enter upon a discussion of the cases in 
which this test may fail. It is sufficient for the beginner 
to know that he may employ it with advantage to secure 
accuracy in his work. 

Szamples. (ziv) 

Multiply, and test the result of multiplying 

(1) 27543 by 497. (2) 34682 by 4021. (3) 7549 by 206. 
(4) 20051 by 3070, (5) 4572 by 2483. (6) 5072 by 3123. 

VI. On the Besolution of Numbers 

into Factors. 

35. We shall discuss in this section an opeiation, 
which is the opposite of that which we call multiplication. 
In multiplication we determine the product of two given 
factors : iivthe operation, of which we have now to treat, 
the product is given, and the factors have to be found. 

36. For small numbers the factors may be determined 
by inspection : 

thus, the factors of 21 are 3 and 7, 
the factors of 55 are 5 and 11. 

37. When we have found two factors that make up a 
product, one or both of these factors may be themselves 
reducible to simpler factors. 

Thus 9 and 6 are factors of 54 ; 

and the factors of 9 being 3 and 3, 
and the factors of 6 being 2 and 3, 

number 54 can be split up vcXofour factors, 2, 3, 3, 3. 
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38. Prime numbers are those, which have no exact 
divisor but themselves and unity. 

Thus 2, 3, 5, 7, II, 13, 17, 19 are Prime Numbers. 

Composite numbers are those, which can be resolved 
into factors, each of wliich is greater than i. 

Thus 4, (i^%^ 9, 10, 12, 14, 15, 16, 18 are Composite 
Numbers. 

39. Every composite number can be resolved into 
factors, which are prime numbers : thus 

4=2x2; 6=2x3; 8 = 2x2x2; 9=3x3. 
Hence, in resolving a large number into factors, we 
divide it by any small prime number, by which we know 
it is exactly divisible, and then divide the quotient by 
any small prime number by which it is exactly divisible, 
and proceed in this way, till the quotient is i ; then the 
divisors are the factors required. 

Thus, to find the factors of 2520 : 

2 I 2520 



2 


1260 


2 


630 


M 
J 


315 


3 


105 


5 


35 


7 


7 




I 



Hence 2520 = 2x2x2x3x3x5x7- 

In practical arithmetic we seldom require to find all 
the factors of a composite number, but very frequently 
we want to know whether a number is exactly divisible 
by a particular number. 

The student will find it of use to remember the follow- 
ing properties of numbers. 
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A number is exactly divisible 

by 2 when its last figure is o or an even digit, as 426 ; 

3 when the sum of its digits is divisible by 3, as 579 ; 

4 when its last two figures are divisible by 4, as 2364 ; 

8 when its last three figures are divisible by 8, as 25256 ; 

5 when its last figure is o or 5, as 30 and 135 ; 

9 when the sum of its digits is divisible by 9, as 275265 ; 

10 when its last figure is o, 

11 when the difference between the sum of the digits in 

the odd places (reckoning from the right) and the 
suin of the digits in the even places is either o or 
divisible by 11. 

Thus 24794 and 829191 are divisible by 11. 

Examples, (zv) 

Find whether the following numbers be exactly divisible 
by 2, 3,4, S>8, 9, 10 or II. 

(1) 117. (2) 288. (3) 495. 

(4) 1050. (5) 23472. (6) 42345. 

(7) 27464. (8) 32495. (9) 84732. 

(10) 6480. (11) 619182718. 

Note. — ^We have inserted these remarks at this point, 
because, in attempting to resolve a large number into factors, 
it is well to know whether the attempt to divide it by 2 or 3 
or 5, &c., will be successful. 

The student may now, following the instruction given 
in Art. 39, work another set of Examples 





Exam 


iples. (r7i) 






Resolve mto prime factors : 








(1) 18. 


(2) 24. 


(3) 


27. 


(4) 


32. 


(5) 36. 


(G) 39. 


(7) 


42. 


(8) 


SI. 


(9) S4. 


(10) 57. 


(11) 


72. 


(12) 


85. 


as) 91. 


(14) 99. 


(15) 


100. 


(16) 


105. 


(17) 108. 


(18) 112. 


(19) 


132. 


(20) 


176. 



(21) 288. Cl'l) 432. (23) 525. (24) 625. 
(25) 729. (26) 999. (27) 1296. (28) 1760. 

(29) 5760. 



ResoluHoti of Numbers htio Factors. 3 1 

40, The process of Multiplication may often be made 
shorter when the Multiplier is a composite number, by 
resolving it into two or more factors. 

Thus if we have to multiply 2579825 by 56, we may 
resolve 56 into the fectors 8 and 7, and proceed thus, 

2579825 
8 



20638600 
7 

144470200 



The advantage of this method will be more apparent 
when we come to multiplication of sums of money, 
weights, and measures. 



Examples, (xvii) 

Multiply, after resolving the multiplier into factors not 
greater than 1 2, 

(1) 347 by 14. (2) 423 by 22. 

(3) 5462 by 27. (4) 8497 by 36. 

(5) 8573 by 49- (6) 28472 by 56. 

(7) 49273 by 63. (8) 90728 by 132. 

(9) 90725 by 360. (10) 40207 by 108. 

(11) 36729 by 1320. (12) 704075 by 14400. 

41. So also we may often simplify the process of divi- 
sion, when the Divisor, though greater than 12, can be 
made up by factors each not greater than 12. For we 
can divide the Dividend first by one of these factors, and 
then divide the Quotient by a second factor, and so on. 

Suppose we have to divide 47268540 by 45. 

Here 45 can be made up of the factors 9 and 5. 

9 47268540 

5 5252060 
1050412 



1 
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Examples. 


(rviii) 


Apply the process just explained in the division of 


(1) 34608 by 14. 


(2) 6791040 by 15. 


(3) 752364576 by 18, 


(4) 1 143995886 by 27. 


(5) 285216822 by 33. 


(6) 2095501072 by 49. 


(7) 4157028792 by 56. 


(8) 1 200 1 30008 by 84. 


(9) 22039992 by 108. 


(10) 57667632 by 132. 


(11) 472634500 by 125. 


(12) 565 1 84160 by 720. 


(13) 537062400 by 14400. 





Vn. Inexact Division. 

42. Hitherto we have chosen Examples, in which 
the Divisor is contained an exact number of times in the 
Dividend. 

Now suppose we have to divide 23 by 7. 

Since 3X 7 = 21, it follows that we can divide 23 units 
into 3 parcels, each containing 7 units, and when we have 
done this, 2 units out of the 23 remain over. 

In such a case we call 3 the Quotient, and 2 the 
Remainder. 

Again, if we have to divide 72469 by 53, we proceed 
thus, 

53)72469(1367 
53 

194 
^59 

356 
318 



389 
371 

18 



Hence tlie Quotient is 1367, and the Remainder 18. 

Note. — If we multiply the Qjiotient by the Divisor, and 
add the Remainder to the product, the sum must be equal to 
the Dividend. 
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Examples, (xix) 
Divide 

(1) 3492 by 37. (2) 486296 by 41. 

(3) 872968 by 47. (4) 57092 by 65. 

(5) 7492736 by 71. (6) 82749325 by 98. 

(7) 87467 by 103. (8) 978462 by 409. 

(9) 8276253 by 723. (10) 974004562 by 1009. 

(11) 48237654 by 4821. (12) 68725642903 by 6871. 

43. When we employ, in cases of inexact division, the 
method of short division, after breaking up the divisor 
into component factors, as in Art 41, the remainder will 
be found by a process now to be explained. 

Ex. (1). Divide 43276 by 21. 



13 
21 

^7 



43276 



14425 and I unit over, 



2060 and 5 parcels of 3 units, or, 1 5 units over. 



Whence the Quotient is 2060, and the Remainder is 
15 + 1, or, 16. 

Ex. (2). Divide 572948 by 125, 



'5 
125 S 



572948 



1 14589 and 3 units over, 



22917 and 4 parcels of 5 units, or, 20 units over, 



4583 and 2 parcels of 25 units, or, 50 units over. 

Whence the Quotient is 4583, and the Remainder is 
50+20+3, or, 73. 

Examples, (xz) 

Divide, emplo}dng Short Division, 

(O 4153 by 15. (2) 587595 by 16. 

(3) 42813 by iS."^ (4) 423672 by 21. 

(5) 724972 by 25. (6) 569024971 by 27. 
S. ARTTH. p 
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Inexact Division, 


(7) 


2825780 by 33. 


(8) 8642396 by 35. 


(9) 


356599 by 48. 


(10) 8274913 by 64. 


(11) 


230047914 by T], 


(12) 4i942iby99. 


(13) 


44487 by 105. 


(14) 95379 by 189. 


(15) 


1 194477 by 210. 





44. In dividing a number by 10, we have merely to 
mark off the last figure, the other figures giving the 
'quotient, and the figure marked off the remainder. 

Thus 2460197 — 10 = 246019 with remainder 7. 

Again, to divide 42395675 by 20, we might proceed 
thus, 



10 



42395675 



4239567 and 5 units over. 



21 19783 and I parcel of 10 imits over ; 

wrhence the quotient is 21 19783, and Remainder 10+5, 
or 15. 

But the operation is written more briefly thus ; 
2p 1 4239567,5 



21 19783 and 15 remainder. 

Again, 

in dividing by 100, we mark off the last two figures, 
in dividing by 1000, we mark off the last three figures 

from divisor and dividend, and find the quotient and 
remainder by a similar process. 

45. If any three of the four numbers, that form the 
Divisor, Dividend, Quotient and Remainder be given, we 
can find ihQ fourth, 

1. Let Divisor, Dividend, and Quotient be given. 
Multiply the Divisor by the Quotient, subtract the result 
from the Dividend, and you have the Remainder. 

2. Let Divisor, Quotient, and Remainder be given. 
Multiply the Divisor by the Quotient, add the Remainder 
to the result, and you have the Dividend. 
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3. Let Divisor, Dividend, and Remainder be given. 
Subtract the Remainder from the Dividend, divide the 
result by the Divisor, and you have the Quotient. 

4. Let Quotient, Dividend, and Remainder be given. 
Subtract the Remainder from the Dividend, divide the 
result by the Quotient, and you have the Divisor. 

Ezamples. (zzi) 

(1) The Divisor is 25, the Dividend 4276, the Quotient 
171. Find the Remainder. 

(2) The Divisor is 342, the Quotient 1381, the Remainder 
67. Find the Dividend. 

(3) The Divisor is 59j5, the Dividend 372149, the Remain- 
der 245. Find the Quotient. 

(4) The Quotient is 2910, the Dividend 8765237, the Re* 
mainder 317. Find the Divisor. 

Examination Papers, 

(A) 

(1) Express in words, 4237496 ; and in figures, six hun 
dred and mty-three thousand eight hundred and twelve. 

(2) Find the sum of 24753, 86729, 4237, and 80462. 

(3) Find the difference between 86293 and 78464. 

(4) Multiply 8627 by 493, and 50042 by 307. 
(6) Divide 8423793 by 9, and 2659582 by 358. 

(B) 

(1) Write in figures, twenty-five millions two hundred and 
fifty-seven thousand six hundred and thirty ; and in words, 
402050407. 

(2) From seventeen millions and seventeen take eight 
thousand and eight. 

(3) Multiply 6549 by 4037, and 27004 by 3700. 

(4) Divide 32456789 by 96, first by long division and then 
by short division, and shew that the results agree. 

(5) Find the sum of one million and six, fifteen thousand 
ana eleven, one hundred thousand and ten, and sixty thou- 
sand four hundred \ and divide the result by 9. 

D 2 
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(C) 

(1) Write in words, 10010201401 ; and in figures, one 
million twenty-three thousand and one. Add together the 
two numbers, and from the sum subtract their difference. 

(2) Multiply 740296 by 2089, and 426004 by 3704. 

(3) Divide 78297426 by 35, employing short division. 

(4) From one hundred and twenty-six millions four hun- 
dred and six thousand and three take ninety-five millions 
and four. 

(5) Divide the product of 723 and 347 by 48. 

(D) 

(1) Express in figures the number represented by 
MDCCCLXXXVIIL 

(2) Divide 987654321 by 132, using short division. 

(3) Reduce to prime factors 56, 78, and 1 14. 

(4) Multiply the sum of 86297 and 40025 by the difference 
between 789 and 694. 

(5) By how many does one million exceed one hundred 
and one ? 

(E) 

(1) Divide three hundred and fifty-three thousand and 
eight miUions nine hundred and seventy-two thousand six 
hundred and two by 5406. 

(2) Multiply 8976589 by 9876. 

(3) Resolve into elementary factors (i.e. prime numbers) 
40, 90^ and 126. 

(4) Express in Roman notation 24, 47, and 178. 

(5) How many bricks may be taken away in 24 carts, 
each taking 500 bricks ? 
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Vm,— On the Method of Finding the Highest 
Common Factor of Two or more 
Numbers. 

46. A number is said to be a Factor of another 
number, when the latter is exactly divisible by the former. 
Thus 3 is a factor of 1 2. 

A number is said to be a Common Factor of two or 
more numbers, when each of the latter is exactly divisible 
by the former. Thus 3 is a Common Factor of 9, 12, 
and 15. 

The Highest Common Factor of two or more numbers 
is the highest number which will exactly divide each of 
them. 

Thus 6 is the Highest Common Factor of 6, 12 and 18, 
and 9 is the Highest Common Factor of 27, 36 and 108. 

The words Highest Common Factor we shall write 
briefly h. c. f. 

For small numbers the h. c. f. may be found by in- 
spection, and by way of practice the student may work 
the following examples, applying the tests of divisibility 
given in Art. 39, 



Examples, (zzli) 


Find the h. c. f. of 




(1) 8 and 14. 


(2) 12 and 30. 


(3) 40 and 60. 


(4) 36 and 90. 


(5) 48 and 144. 


(6) 7, 14, 21. 


(7) 15, 27, 105. 


(8) 32,48,128. 


(9) 16, 64, 256, 102^ 


(10) 24,51,105,729 



47. In large numbers, the factors cannot often be 
determined by inspection, and if we have to find the 
H. c, f. of tivo such numbers, we have recourse to tb 



38 Highest Common Factor. 



following Rule, of which a proof is given in Hamblin 
Smith's AlgebrUy Art 128. 

Divide the greater of the tuw numbers by the less, and 
the Divisor by the remainder, repeating the process, until no 
remainder is left: the last divisor is the h. c. f. required. 

Thus, to find the h. c. f. of 689 and 1573, we proceed 
thus : 

689)1573(2 
1378 



195 ) 689 ( 3 
585 



104)195(1 
104 



91 ) 104 ( r 
91 



13)91(7 
91 

Hence 13 is the h. c. f. of 689 and 1573. 



Examples, (xxiii) 

Find the H. c. f. of 

(1) 384 and 1296. (2) 2272 and 3552. 

(3) 7455 and 47223. (4) 12321 and 54345. 

(5) 6906 and 10359. (6) 1908 and 2736. 

(7) 49608 and 1694 16. (8) 126025 ^md 401 15. 

(9) 1581227 and 16758766. (10) 35175 and 236845. 

48. If the H. c. F. of three numbers be required, we 
first find the h. c. f. of two of the numbers. Then the 
H. c. f. of this result and the third number will be the 
H. c. F. required. 

For example, if we require the h. c. f. of 351, 459 
and 1017, we first find the h. c. f. of 351 and 459 to be 
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27, and then we find the h. c. f. of 27 and 10 17 to be 9, 
which is therefore the h. c. f. required. 

Examples, (zzly) 

Find the H. c. f. of 

(1) 16, 20, 28. (2) 14, 42, 56, 138. 

(3) 365,511,803. (4) 232,290,493. 

(5) 492, 1476, 1763. (6) 148, 444, 592, 703. 



IX.— Lowest Common Multiple. 

49. A number is called a Multiple of another number, 
when the former is exactly divisible by the latter. Thus 
1 2 is a multiple of 3. 

A number is said to be a Common Multiple of two or 
more numbers, when the former is exactly divisible by 
each of the latter. Thus 12 is a Common Multiple of 
2, 3 and 4. 

The Lowest Common Multiple of two or more num- 
bers is the lowest number, which is exactly divisible by 
each of them. 

Thus 12 is the Lowest Common Multiple of 4, 6 and 12, 
and 60 is the Lowest Common Multiple of 15, 20 and 30. 

The words Lowest Conmion Multiple we shall write 
briefly l. c. m. 

50. To find the l. c. m. of two numbers we have tlie 
following Rule, of which the proof is given in Hamblin 
Smith's Algebra^ Art 169. 

Divide one of the numbers by the h. c. f. and multiply 
the quotient by the ot/ier number. The result is the l. c. m. 

For example, to find the l. c. m. of 24 and 36. 
The II. c. f. of 24 and 36 is 12. 
Now 24-T-12 = 2. 
.•. L.C.M. of 24 and 36 = 36 X 2 = 72. 
KoTE*--The symbol .*. stands for the word there/ore. 
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Examples, (xxv) 



Find the l. c. m. of 

(1) 27 and 54. 

(3) 633 and 844. 

(5) 1000 and 2125. 

(7) 936 and 2925. 

(9) 2443 and 4537. 



(2) 88 and 108. 

(4) 195 and 735. 

(6) 3432 and 3575. 

(8) 2304 and 4032. 



51. To find the l. c. m. of three or more numbers, we 
might find the l. c. m. of any two, and then find the 
L. c. M. of the resulting number and of a third of the 
original numbers, and so on, the final result being the 
L. c. M. required. 

Thus to find the l. c. m. of 12, 20, ^6 and 54, we 
might proceed thus : 

the L. c. M. of 1 2 and 20 is 60, 
of 60 and 36 is 180, 
of 180 and 54 is 540 ; 
.*. the L. C. M. of 12, 20, 36 and 54 is 540. 

But in practice it is generally more convenient to pro- 
ceed by the following Rule. 

Set down the given numbers side by side ; divide by any 
prime number^ such or 2, 3, 5, 7, 11 . . . which will exactly 
divide two at least of the numbers ; set down the quotients 
and the numbers thai are not exactly divisible by the divisor^ 
side by side: and proceed in this way till you. get a line of 
numbers^ which are prime to one another. Then the con- 
tinued product of all tJie divisors and the numbers in this 
line win be the l. c. m. required. 

Thus., to find the l. c. m. of 12, 20, 30, 54. 



12, 


20, 


30, 


54 


6, 


10, 


15, 


27 


3, 


5> 


IS, 


27 


h 


5) 


5, 


9 



I, I, I, 9 

/. L.C.M. = 2x2x3x5x9 = 540. 
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Examples, (xxvi) 






Find the l. c. m. of 












(1) 


6,9 


(, 24, 40. 




(2) 


8,1 


[2, 22, 55. 




(3) 


12, 


18, 96, 144. 




(4) 


16, 


30, 48, 56, 


72. 


(5) 


84, 


156, 63, 99. 




(6) 


27, 


33, 54, 69, 


132. 


(T) 


17, 


51, 119, 210. 




(8) 


15, 


26, 39, 65, 


180. 


(9) 


44, 


126, 198, 280, 


330. 


(10) 


50, 


338, 675, 702, 975. 



Note. — Any one of the numbers, which is exactly contained 
in any other of the numbers, may be omitted in finding the 
L. C. M. Thus in Example (6) it will be sufficient to find the 
L. C. M. of S4, 69, 132. 

Examination Papers, 

I. 

(1) From ten millions ten thousand and ten take seven 
hundred and sixty-eight thousand and eight. 

(2) Multiply two millions fourteen thousand and eight by 
seven hundred and sixty-nine thousand and seventy, and 
prove the result by division. 

(3) Find the H. c. F. of 3432 and 3575. 

(4) Find the L. c. M. of 48, 132, 63, 99. 

(5) The remainder in a division sum is 2099, the divisor 
2342, and the quotient 28701 ; find the dividend. 

II. 

(1) Multiply 72122 by 8193, and show that either of these 
numbers can be multiplied by the other in three lines of 
multiplication. 

(2) Divide 1834267 by 36, using short division. 

(3) Find the H. c. F. of 1875 and 2425. 

(4) Find the L. c. M. of 6, iS, 22, 99. 

(5) Write down all the numbers of 4 digits which you can 
form witk the figures 3, 6, o, 4, and add them together. 

III. 

(1) Subtract 847 from 2029, and explain the process. 

(2) Divide 79875 by 63, by short division, and explain the 
process. 

(3) Write in words 10020030 and 10020030040050. 

(4) Find the H. C. F. of 1632 and 2976. 

(5) Find the L. c. M. of 3, 8, 6, 14, 28, 32. 
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IV. 

(1) Multiply 31 by 47, and explain the process. 

(2) Divide thirteen thousand five hundred and seventy- 
seven millions, one hundred and thirteen thousand and four 
by seven millions, four hundred and three thousand and six. 

(3) Find the H. C. F. of 

13x17x19, 17x19x21, and 19x21x13. 

(4) Find the L. c. M. of 

13x17x19, 17x19x21, and 19x21x13. 

(5) There are two numbers of which the product is 
373625, and the greater number is 875 ; find the sum of the 
two numbers. 

V. 

(1) Divide one thousand and forty-six millions, six hun- 
dred and eighty-nine thousand, eight hundred and thirty- 
nine by eighty millions, five hundred and fourteen thousand, 
six hundred and three. 

(2) Find the sum of the products, two and two, of 359, 
237, 856. 

(3) Find the H. c. F. of 1019527 and 1 231845. 

(4) Find the L. C. M. of 12, 18, 26, 117, and 312. 

(5) Multiply 709514 by 381569, and express the result in 
words. 

VI. 

(1) Express in figures twenty-five millions thirty-one 
thousand and seven ; and in words 1 76500301. 

(2) Multiply 905741 by 518963, and express the result in 
words. 

(3) The quotient obtained by dividing 42146675 by a 
certain number is 743 ; what is the divisor ? 

(4) Find the L. c. M. of i, 3, 5, 9, 12, 14, 16, 96, 128. 

(5) Find the H. c. F. of 42435, 195615, and 233910. 

VII. 

(1) What do you understand by 34 ? 

(2) Express in figures two hundred and one millions 
ninety-six thousand three hundred and forty-two ; and divide 
it by fifty-four thousand three hundred and twenty-one. 



\ 
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(3) Divide 964374 by 165, by short division, and explain 
the process. 

(4) Find the continued product of 12, 37, and 59. 

(5) Express in their elementary factors 28, 45, 135, and 
243. 

VIIL 

(1) Add together three hundred and three iiillions sixty- 
six thousand and ninety-nine, and thirty-three thousand and 
sixty millions six hundred and sixty thousand nine hundred 
and ninety. Divide the sum by thirty-three, and express the 
quotient in words. 

(2) Divide 830728 by 231, by short division, and explain ' 
the process. 

(3) Find the continued product of 250, 375, and 140CX). 

(4) Express in their elementary factors 87, 176, and 576, 

(5) Find the H. c. F. of 504, 5292, and 3040. 

IX. 

(1) Subtract two thousand two hundred and two millions 
two thousand and two from eight thousand six hundred and 
sixty-six millions sixty-six thousand and sixty-six. Divide the 
difference by sixty-four, and express the quotient in words. 

(2) How many times can 369 be subtracted from 2738, 
and what will be the final remainder ? 

(3) The product of two numbers is 1270374, and half of 
one of them is 3129, what is the other ? 

(4) The digits in the units' and millions' places of a 
number are 2 and 7 respectively, what will be the digits in 
the same places when 999999 is subtracted from the number? 

(5) Find the L. C. M. of 552, $75, and 920. 



X.— On Fractions. 

52* Numbers are the measures of quantities. 

A Quantity is anything, which may be regarded as 
being made up of parts like the whole. 

Thus a sum of money is a quantity, because we may 
regard it as made up of parts like the whole. 
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To measure any quantity we fix upon some known 
quantity of the same kind for our Standard or Unit, and 
the Number, which expresses how many times this Unit 
is contained in the quantity, is called the Measure of the 
quantity. 

To put this in a more practical shape, we give the 
following illustration : We measure large sums of money 
by the Unit which we call a Pounds and when we say 
that a man's income v&five hundred ayear^ we mean, that 
he receives yearly a sum of money, which contains the 
unit five hundred times, and we call the Number Five 
Hundred the measure of his income. 

53. Now we can conceive that a unit of measurement 
may be divided into a number of parts Kyi equal magnitude. 

For instance, if we take a Pound as the Unity by which 
we measure sums of money, we suppose this unit to be 
divided into twenty equal parts, and we call each of these 
parts one-twentieth of a Pound ; two such parts will be 
two-twentieths, three will be three-twentieths of a Pound. 
Such parts are called Fractions of a Pound, or other 
Unit, and we give the following definition : 

Def. We form a Fraction by dividing a unit into some 
number of equal parts and by taking one or more of 
those parts. 

The number of equal parts, into which the Unit is 
divided, is called the Denominator of the fraction, and 
the number expressing how many of these parts are 
taken to form the fraction is called the Numerator of 
the fraction. 

These operations are denoted by the following symbols : 
we represent a fraction by writing the numerator above 
the denominator, and separating them by a horizontal line. 

Thus \ represents the fraction, of which the nume- 
rator is 3 and the denominator 4. 

Such Symbols are called Fraction-S)rmbois, or, for 
brevity, Fractions, 
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54. The symbol \ is read one-half. 

The sjrmbol -J- is read one-third. 

The symbol ^ is read three-fourths. 

The symbol ^ is read six-sevenths, 
and so on. 

55. The Numerator and Denominator of a Fraction 
are called the Terms of the fraction. 

A Proper fraction is one, in which the Numerator is 
less than the Denominator, as -|. 

An Improper fraction is one, in which the Numerator 
is greater than the Denominator, as -J. 

In our explanation of the fundamental operations per- 
formed with fractions we shall make use, as far as is 
possible, of proper fractions only. 

56. To show that ^ = ■^^. 

Suppose a Unit to be divided into 3 equal parts. 
Then •5- will represent 2 of these parts (i). 

Next, let each of the 3 parts be subdivided into 4 
equal parts. 

Thus the Unit has been divided into 12 equal parts, 
and ^ will represent 8 of these subdivisions (2). 

Now I of the parts in (i) is equal to 4 of the sub- 
divisions in (2). 

.*• 2 parts are equal to 8 subdivisions, 

and •'•'§■=' A 

We draw from this proof two inferences : 
I. If the numerator and denominator of a fraction 
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be muUiplied by the same number, the value of the frac- 
tion is not altered. 

Thus f = ^. and ^ = T^5 

II. If the numerator and denominator of a fraction 
be divided by the same number, the value of the fraction 
is not altered. 

Thusi^ = T^,and^ = -j% 

57. To make the important theorem established in 
Article 56 more dear, we shall give a /rj^/rV^/ proof that 
^ = -|^, by taking a straight line as the imit of length. 

I I I I I I I I I I I I I I I I I I I ' 



E D F B C 

Let the line ^ C be divided into 5 equal parts. 
Then, if ^ be the point of division nearest to C, 

AB is ^ of ^C (I). 

Next, let each of the parts be subdivided into 4 equal 
parts. 

Then A C contains 20 of these subdivisions, 

and AB contains 16 of these subdivisions ; 

.\ ABi^^oiAC (2). 

Comparing (i) and (2), we conclude that 

58. A fraction is in its Lowest Terms when the nume- 
rator and denominator have no common factor except 
unity: 

'^^ ^> ^} Yh r^pr^sent fractions in their lowest 
terms. 



\ 
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To reduce a fraction to its lowest terms we have the 
following Rule : 

Divide tlu Numerator and Denominator by their h. c. f. 

Thus, if we have to reduce -J^" to its lowest terms, we 
know that 9 is the H. C F. of 18 and 81, and dividing the 
numerator and denominator by 9, we have as the resisting 

fraction -J, 

Again, to reduce ^§^ to its lowest terms, we find 25 to 

be the H. c. f. of 25 and 500, and therefore -^ will be the 
reduced fraction. 

When we see, by inspection, or by an application of 
the tests of divisibility given in Art 39, that a factor is 
common to both Numerator and Denominator, we may 
divide both by this factor and reduce the fraction to 
lower terms, without going through the process of finding 
the H. c. F. 

Thus, to reduce the fraction ^^^^ y we see that both 
terms are divisible by 10, and /. ^^^q = j^^ 
Now 27 and 936 are both divisible by 9 (Art 39), 



Examples, (zzvli) 
Reduce to their lowest terms the following fractions : 
(DM (2)52^ (3)^ (4)|9| 

(5)^4 (•^)im con^ (8)^ysV 

(9) tVV^ (10) f^ 

59. Two Fractions may be replaced by two equi- 
valent fractions with a Common Denominator by the 
following rule : 
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Find the l. c. m. of the denominators of the given fractions. 

Divide the l. c. m, by the denominator of ectch fraction. 

Multiply the first Numerator hy the first Quotient 

Multiply the second Numerator hy the second Quotient, 

The two Products will be the Numerators of the equiva- 
lent fractions y wJwse common denominator is the l. c. m. of 
the original denominators. 

The same rule holds for three, four, or more fractions. 

Ex. (1), Reduce to equivalent fractions with the 
lowest common denominator \ and -^ 

Denominators 8, 7, 
L. C. M. 56. 
Quotients 7, 8. 
New numerators 21, 32. 

Equivalent fractions ^ ^ 

Ex. (2). Reduce to equivalent fractions with the 
lowest common denominator 

Denominators 3, 9, 72. 
L. c. M. 72, 
Quotients 24, 8, i. 
New numerators 48, 32, 13. 

Equivalent fractions -^^ ■^^- -^- 

Examples. (zzviii) 

Reduce to equivalent fractions ^vith the lowest com 
mon denominator 

(1) I f (2) -^- l^ff ^T (3) f f ^ 

(4) A M 45 :^ (5) ^ ¥r \^ ^h 
(6) i I ^ i^ff (') I'a ^V ^^ ^h 
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60. To compare the values of two or more fractions, 
we convert them into equivalent fractions with a common 
denominator : then the comparison of the values of the 
original fractions can be made by comparing the nume- 
rators of the new fractions. 

For example, to compare the values of ^ ^ and ^ 

The equivalent fractions are -J^ ^ ^ 

The descending order of value of the numerators is 63, 60, 

56; 

•'. the descending order of value of the given fractions is 

I I i 

61. We may also compare fractions by reducing them 
to fractions with a common Numerator^ and assigning the 
greatest value to that one of the resulting fractions which 
has the least denominator. 

Thus to compare the values of 

f H ^d %\ 

The equivalent fractions are 

^ fi ^d fi 

.'. the descending order of the given fractions is 



H 


fi 


f 


Examples. 


(xxix) 


Compare the values of 






(1) '} i t'^ 




(2) ^ -5 \\ 


(3) f r H « 




(4) ife -h f J 


(5) iz -^ ^ 




(«) h h -h 


S. ARITH. 




E 
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ADDITION OF FRACTIONS. 

62. The rule for adding two or more fractions to- 
gether is this : 

Redtue the Fractions to equivalent fractions having the 
Lowest Common Denominator, 

Then add the numerators of the equivalent fractions and 
place the result as the Numerator of a fraction^ whose De- 
nominator is the common denominator of the equivalent 
fractions. 

The fraction will be equal to the sum of the originate 
fractions. 

For example, to find the sum of \ and ^ 

-5- = ^^ and \ = ^-^ 

••• i t i = 1*2- + A = h 

Examples, (zxx) 
J'ind the sum of the following fractions : 

(I) \ and I (2) f and -^ 

(3) f ^3r and ^ W 4 A ^n^ tl 

(°) -h -h H ^^ rh 

(^) I i i -L^ »nd ^'j 

(') i^r ^V :S^ =^""^ ris 
<8) i i I -V- ^"d ^V 

(9) ^. /o- Ti-a and -^y^^ 
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SUBTRACTION OF FRACTIONS. 

63. The rule for subtracting a fraction from a greater 
fraction is this : 

Reduce t/ic fractions to equivalent fractions having the 
Lowest Common Denominator, Then subtract the nume- 
rator of the smaller of the equivalent fractions from the 
numerator of the greater y and place the result as tlu Nume- 
rator of a fraction^ whose denominator is the common Dc" 
nominator of the equivalent fractions. This fraction will 
be equal to the difference of the original fractions. 

For example, to find the difference between | and -^ 

I = fj and f = H 

Xzamples. (xzzl) 
Find the difference of the following fractions : 

(1) I and -S- (2) f and ^ 

(3) II and \\ (4) \\ and ||f 

(6) \1^ and ^§z (C) ^ and ^^^ 

(7) yi}% and l%\ I (8) \%% and 4|§ 
(9) ^^^ and tS^3^S^ 



\. 



multiplica:^on of fractions. 

V 
64. A fraction is m^lt^lied by a whole number by 
multiplying the numer:^ by that number and leaving 
the denominator unchanged 

Thus ?f multiplied by 3 becomes ^ 

E 2 
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For each of the sjrmbols -^ and ^ implies that a unit 
has been divided into 7 equal parts, and three times as 
many of those parts are taken to form the fraction repre- 
sented by the latter as are taken to form the fraction 
represented by the former. 

65. To prove that\ oi ^^-f^ 

^ of f = f of \\ Art. s6. 

Now suppose a unit to be divided into 1 5 equal parts. 

Then ^- of ^ = ^ of 12 of such parts. 

= ^^ of 12 of such parts. Art. 56. 

= 8 of such parts. Art. 56. 

But "ft = ^ 0^ such parts, Art. 56. 

Hence we derive the Rule for what is called Multi- 
plication OF Fractions. 

We extend the meaning of the sign X, and define 
■| X -f (which according to our definition in Art 2 1 would 
have no meaning) to mean ^ of ^, and we conclude 
that 4 X 4 = \ X 5 » which in words gives us this rule : 

" Take the product of the numerators to form the Nume-^ 
rotor of the resulting fraction, and the product of the de- 
nominators to form the Denominator^ 

The same rule holds good for the multiplication of 
three or more fractions. 

Before effecting the Multiplication, common factors 
should be removed from the Numerator and Denomina- 
tor. It will be well for the learner to be familiar with the 
principles laid down in Art. 39. 
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For example, to find the value ^^ ^ oi ^ of \^ 
we proceed thus : 

H of 44 of « = I 4_><_3_5x_L7 

25 51 49 25X51X49 

ss 2x7x5x7x 17 
5x5x3x17x7x7 

and removing common factors from numerator and de- 
nominator, 

2 
~ 5x3 

- = A 

Examples, (xzzll) 
Reduce to their simplest form 
(1) '^of| (2) fxf x^ 

(5) H^iSxiil (6) i§¥xf4x;3_^ 

(7) ^ofi|ofl|off^ (8) 1^ of ^3 of -^4^8^ 
(9) m|of A^^ofi^-M 

DIVISION OF FRACTIONS. 

66. A fraction is divided by a whole number by 
multiplying the denominator by that number and leaving 
the numerator unchanged. 

Thus ^ divided by 3 becomes -^ 

For ^ implies that a unit has been divided into 7 equal 
parts, 

•^ implies that a unit has been divided into 21 equal parts, 

and hence each part in the former is three times as great 
as each part in the latter, and since the same number of 
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parts is taken in both cases, the latter fraction is one-third 
of the former. 

67. Tos/unuthae ^'^^:=^y.\ 

The quotient resulting from the division of ^ by -^ 
IS such a number, that when it is multiplied by the divisor 
^ the product must be equal to the dividend -J, that is 

-^ of the Quotient = -J 
.-. f of ^ of the Quotient = f of | 
/, ^g of the Quotient = ^ of ^ ^ 

/. the Quotient = ^ of -J 
that is, f 4- i = I of I 

Hence we obtain the following rule for what is called 
Division of Fractions. 

Invert the divisor y and proceed as in Multiplication, 

Ezamplba. (zxxili) 
Divide 

(5) ^by^JI (6)^by^ 

(9) w^'^y-m^ 



Division of Fractiofis. 5 5 

68. Having now established the elementary rules for 
operations performed with fractions, we proceed to notice 
some other points belonging to this branch of Arith- 
metic. 

69. A whole number, or integer, can be written as a 
fraction, by putting i beneath the number as a denomi- 
nator : thus 5 may be written as a fraction, thus, \, 

Also, since ^ = -^ = i^- = -2^ and so on, it is clear 

that we can represent a whole number by a fraction, 
whose denominator is any whole number we please to 
select. 



70. A Mixed Number is a number made up of an 
integer and a fraction, as 4^ This may be read thus, 
four and tivo-sevenths^ and must be regarded as the su7n 
of 4 and ^. 

A mixed number can be brought into the form of an 
improper fraction, by multiplying the integer by the 
denominator of the fraction, adding to the product the 
numerator of the fraction, and making the sum the nume- 
rator of a fraction, of which the denominator is the 
denominator of the original fraction. 



Thus 4f = ^ 

For4f = 4 + f = ¥ + f = 



¥ 



Conversely, an improper fraction can be reduced to a 
mixed number, by dividing the numerator by the denomi- 
nator, setting down the quotient as the integral part, and 
making the remainder the numerator of the fractional 
part of the mixed number, the denominator being the 
denominator of the original fraction. 

Thus¥ = 3f 

For ¥ = ^¥^ = ¥ + 1 = 3+1 = 31 
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Examples, (zzziv) 

Convert into improper fractions 
(1) 71 (2) 23 if (3) 2i6iJ (4) I73x-gfo 
and into mixed numbers 

(5) ^ (6) f*J5 (7) ¥^ (8) H¥^ 

71. The rules for the Addition, Subtraction Multipli- 
cation and Division of Fractions are applicable to Im- 
proper Fractions. 

Thus J + il = ll + l4 = fJ = 3A 

? X a — oo oTo — o o 

13 V «2. — i3xay _ X3X9X3 _ 3 — . ri 

I 1 7 , .i_ 5_X __ I 1 y V il — 0X»3XI1X3 _ qxg _ ajt 
iio • 33 — xio'^gx — X XXXOX7XX3 "" xoxy — 70 

72. In the application of the rules to Mixed Numbers^ 
we may in all cases change the Mixed Numbers into 
Improper Fractions, and proceed as in the foregoing 
Examples. In Division we must proceed thus. 

For example, 

*r9»**xo g • xog'^ s 23 2 7 

i6^i2f = -',^-f-¥ = -^xA = J=iJ 
In Multiplication it is usually the best course : thus 

In Addition it is often advantageous to proceed thus : 

41 + 3f = 4 + * + 3 + I 
= 4 + 3 + f + -t 
= 7 + 14 + li 
= 7 + -* 



a I 



= 7 + I A 
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and, similarly, when Ihree or more numbers are to be 
added, we may separate the fractions from the integers, 
and make a distinct operation for each class. 

In Subtraction we can employ the same method, but a 
little care is necessary. Suppose we have to take 

3f from4f 

Reducing the fractional parts of the numbers to equiva- 
lent fractions wiUi a common denominator, we have 

3Hand4|f 

We can now take the integral part of the first number 
from the integral part of the second, and the fractional 
part of the first from the fractional part of the second, 
and we have 

4 14 _. -5 X» — T « 

But suppose we have to take 3 ^ from 10 1- 

Since I = M and I = f} 

f \% greater \}cL2Xi f 

and we cannot take away the fractional part of 3 f| from the 
fractional part of 10 jf 

We escape from the difficulty by the device of adding unity 
to each expression, to 3ff in the form of i, and to lOjf 
in the form of f J 

Thusioff-3f|= ioff-4H = 6ff 
Take another illustration of a. practical nsLtuie, 
From Sid. take away ^id. 

We add four farthings, i.e. ^ of a penny, to the former 
sum, and i penny to the latter, and reason thus : 

Note. — Since it is often difficult to see whether one 
fraction is greater or less than another, it is generally 



58 Fractions. 



best to reduce mixed numbers to improper fractions in 
the case of Subtraction. 

Thus io|- - 3f = ¥ - ¥ = ¥i^ - ¥«°- ^Ht = 6|f 



Examples, (zzzv) 
Simplify the following fractions ; 
(1) 4f-T-35 (2) 8f-^6;- (3) 1041 -r 53/3 

W 6| X 9f (5) 14 X 3^ (6) 9A X 195- 

(7) 2| + 3i (8) 5f + 6A+iA 

(9) i6^J + 4f + I7H (10) 41 - 2i 

(11) 14-J--5J (12) ^h-^^^ 

The following examples should be carefully noticed 

I. From 17 take 43V 

17 - 4/r = i6 + I - 4^ = 16 - 4 + I - A 

= 12 + \\ = 12-J-J 

II. From 317 take^ 

317 - 4^ = 316 + I - 5?- = 316 f J* = 316JI 

III. Multiply ^a^ by 397. 
Since gpy. = I — » . 

kJUXUC XOOO ~ * zooo 

397 X Hio = 397 - 1^ = 396 + I - ilh 
= 396 + ^^ = 396^0 



73. A Compound Fraction is defined to be the frac- 
tion of a fraction. 

Thus f of f , and j of 2 J of 5 f are compound fractions. 

They are reduced to simple fractions by the process of 
Multiplication. 

Thus i of ''- of e*- = A X ^ X A^^ = a*P53l = fiia = Ri^A 
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74. A Complex Fraction is one, of which the Nume- 
rator or Denominator is itself a fraction or mixed 
number. 



1 2 4y 

Thus - 7 and -~ are complex fractions. 
7 i St 

They are reduced to simple fractions by the process of 
Division. 

Thus ± = i^7 = i-4-z = J X J = J^ 

and| = 2-r-$ = f x f = ^^ =3f 


Examples, (zzzvi} 
Simplify the following fractions : 



(1) 


i of sf of 7} (2) 


4f 


f II-J. 


of 15 


(3) 


} of 2| of 3* of 90 (4) 


9 




'«! 


(6) 


Ja ^* 
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ON THE USE OF BRACKETS. 

75. When an expression is inclosed in a bracket ( ), 
it is intended to show that the whole of the expression is 
aflfected by some symbol, which precedes, or follows, the 
bracket- 
Thus, 24 X (3f + 7x) means, that 24 times the sum of the 
numbers 3I and 7j is to be taken, which we may effect by 
combining si and 7^ by addition, and multiplying the result 
by 24. 

Again, 2^ -f- (4} — 2\) signifies, that 2f is to be divided by 
the difference between 4J and 2| ; and therefore the result 
will be 

2f-4-2i or ^-f-J or \^ x J or J| 



6o 
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And, generally, we niay say, that when numbers are 
included in a bracket, the expression, within the bracket, 
must be brought into the simplest form, before com- 
bining it with expressions, not in the bracket 

76. The methods of denoting a bracket are various , 
thus, the marks [ ] and { } are often employed. 
Brackets are made to inclose one another, as in the 
expression 

3•4-[2 + 3-^{4 + 5-^(2 + i)}] 

In removing such brackets it is best to commence with 
the innermost^ and to remove the brackets one by one, 
thus 

3~[2 + 3-f-{4+5 •T-(2 + f)}] 
= 3-T-[2 + 3-^{4+5-7-J}] 
= 3-^[2 + 3-f■{4 + -7^}] 
= 3-r[2 + 3"r-¥] 
= 3-^[2 + Jf] 

^ _^ TO 7 . JJLSi 

— O • 4.3 "" 107 

We have worked out this example at length because 
it will teach the learner how to simplify with- neatness 
a peculiar class of fractions, called Continued Fractions, 
which appear in a form like the following : 



4 + 



I — 



2-A 



This fraction, by the aid of brackets, may be repre- 
sented thus, 

i-i.[4+i^{i-i-T-(2-A)}] 

and then we can simplify it by the gradual removal of 
the brackets, the final result being -^ 
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77. Theare is another method of simplifying Complex 
and Continued Fractions, which we may explain by the 
following examples : 

Ex. (1) To simplify ... ^ 

Multiply all the terms of the fraction by 7, and it becomes 

Tiiy or rt 

Ex. (2) To simplify 



5 +1^ 
Multiply all the terms by 30, and we get 

go f.y. ao 

Is 0+9 Wi YT9 

Ex. (3) To simpHfy f ""^, 

Multiply all the terms by 42, and we get 

28-P18 



35-15 
Ex. (4) To simplify 



or \% or \ 



3+ ^ 



9 + ^ 



Ex. (5) To simplify 



3 - 3 -- 195 ^ 195 

4 3+fl 195 + 28 223 



1 + 



1+ ' 



I 4- T 



I I I + f 8 



I + 



3 



i + 4 
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Examples, (zxzvll) 
Simplify the following fractions : 

(1) s4l (2) ;j^ (3) -^ 



Z 2 



(2) 
(5) 


7 


19 - A 

A ?_ 

5 30 


1=5-:^ 



(4) 77^ (5) ±-rx (6) ±Ti 



(7) — (8) — 



9+i 3+T 



5 

(9) 1 

2 — 



(10) 1 + 



4-f ■ . I 

I + 



I + , . , 



78. If two brackets stand side by side, with no sigfi 
between t/iem^ as (^- + ^-) (^ — ^) it is implied that the 
contents of one bracket are to be multiplied by the con- 
tents of the other. 

The following examples are selected as containing 
peculiar forms of symbolic representation, which should 
be carefully noticed 

(1) | + |off-A 

The first step here is to take the product of f and -J, 
so that the expression becomes I + A " -^ J then 
add the first two fractions together, and take -j^ from 
the sum. 

(2) f + fof(f-A) 

First take the difference of f and i^, multiply the result 
by f , and add the product to f 

'3) fxf-T-f 

First simphfy f x -J, the result being -^-^ 

Then divide A by y, the result being ^ x J, or l\ 
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(4) f~fx^ 
First simplify f -=- f , the result being f x J, or | 
Then multiply % by f , the result being | 

Examples, (zxzviii) 
Simplify the following expressions : 
(1) 3f-T-(2| + if) (2) (4^, + 21)^351 



(3) _, 5 (4) I 



7 + f I +i 

(o) 5 — (6) |. + |.ofA-/r 

7 + ¥ 

(7) |of| + f-rf (8) (|i^|-)of 7i^-i| 

(9) (|-i3r)(2i + 3|) (10) (A-^)-^(A + Tf^) 

^^^^ (i-i)x(4-3f) ^^^^ 2f^a + i) 

79. We shall conclude this Chapter with a set of 
Miscellaneous Examples on Fractions. 



Examples, (xzxiz) 

(1) Add together 

iZ JL JL -i_ 14 
33 la 4.4. 38 To 

(2) Add 

f of I- to ^- of 2\ 
and multiply the result by 

(fof|)-f-a + J) 

(3) Subtract 

f of I from \\ of J 
and divide the result by 

(I— -f)xa-i) 
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(4) Simplify the fractions ^^ ^^W^ ^^^ ^^^ 
their product. 

(5) Divide the product of 3^^ and 3^ by the product 
of i-^ and I J^ 

(6) Multiply together the fractions \\ ^\ and add 
the result to 4|- + 3-J- 

(7) Multiply the difference between lj\ and -^g^ by 
the sum of /^-^ and i| ; and multiply the result by the 
difference between 10^ and 5^ 

(8) SimpUfy 

(I J- f\ 20j 

(9) Simplify 

(31- + Si - A) (4J - 3J) 
divided by 

I A + 2i - (2^ - i - A) 

•-^10) Simplify 

(11) Simplify 

(7i + If ~ A) (2j - I) 
divided by 

4t "" A — (2J — tV — ri) 

.(12) Simplify 





6i- 

2i + 


If 




and (1 of 


lA)- 


.24 

•3i 


(13) 


Simplify 














I 

I 
4 


■~i 




and • 

I 

4 + — 


I 






2 — 


I — 


A 


I • 


_ 


■/f 
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(14) Simplify 



ifL^ «»d(iof2A)-i} 



(16) Simplify 



8^-7l + !i^-4» and ,11 X * 



ae) Simplify 



S-T^ 6 + ^ 



2 — i X ^ of 7 and — ^ x lof 



(17) Simplify 

iiziZi+iLzii— X A of 16s 

(18) Simplify 

9iTXi|f-r5H + 3Hx6||-r7fi ' 

(19) Simplify 



,-Srof6#of24Ji-4«x3M-?-33l ., .- . 
if|xsfJ-r4Tf-7lSx5i|-T-i4f*^" 

'20) Simplify 

-i2_— . X ,ft«s% -f (I A - «) 

7 X 7 

' 3 -If 

(21) Simplify 

' - xtm-f(i-^-H) 

2 + — ^— 

^4 + * 

(22) Simplify 

7 5 I 

lELli^ X lEEIii 

4.2 ,^ I 



+ 7^n ^9-j-^::6. 



7-f 4-x ' i-^ 

& ARITH. F 
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(23) SimpUfy 

2.3 I 

+ 



3-^4-4 , , f-f i^-H 

3 11 2 



2-i 3-f If -4 6J~2A 



XI. Decimal Fractions. 

80. The Multiples of lo are lo, 20, 30, 40, 50, and 
so on. (Art 40.) 

The Powers of 10 are 10, 100, 1000, loooo, and so 
on, and these are called the first, second, third, fourth .... 
powers of 10. (Art. 27.) 

81. A Fraction, which has for its denominator one 
of the Powers of 10, is called a Decimal Fraction, or, 
for shortness' sake, a Decimal. All other fractions are, 
by way of distinction, called Vulgar Fractions. 

82. To save the trouble of writing the denominators 
of decimal fractions, a method of notation is used, by 
which we can express the value of the denominator in 
every case. 

This method will be best explained by the following 
examples : 

• 3 stands for ^, and is read thus, three-tenths. 

• 25 stands for -j^, and is read thus, twenty-five hundredths. 

•347 stands for ^^y and is read thus, three hundred and 

forty-seven thousandths. 

The figures which follow the Point • are those which 
form the Numerator of the fraction in each case. 

The number of the figures, which follow the Point, 
corresponds to the number denoting the particular Powex 
of 10, which forms the Denominator of the fraction in 
each case. 



Decimal Fractions, 67 



Now, as the first power of 10 is i followed by one zero, 
and the second power of 10 is i followed by two zeros, 
and the third power of 10 is i followed by three zeros, 
and so on, we can in every case write the denominator, 
by affixing to i a number of zeros, equal to the number 
of figures that follow the Point. 

Thus, -426789 stands for ^HgH^ 

six zeros being affixed to the i, because the number of 
figures that follow the Point is in this case six. 

Again, 

•07 stands for y- 

•005 stands for 7^ 
•00025 stands for toIoi 



00 

too 

'3 

too 



the zeros, which come between the Point and the figures 
7, 5, and 25, not being set down in the numerators of the 
fractions, as having no effect on the value of the nume- 
rators, seeing that 07 and 7 stand for the same number, 
and that 005 and 5 stand for the same number. 

But these zeros affect the value of the denominators, 
as for instance 

.7 = ^ while .07 = yfe and .007 = j^ 

83. Zeros affixed to a decimal have no effect on its 
value : that is, 

•7> '/Oj '700 are all equal ; 

for *l = io 

•70 = i^ = A 

.700 = y^Q- = -2^ = X 

/'■^ xooo xoo T# 

84. The method of representing Decimal Fractions 
is merely an extension of the method, by which Integers 
are represented, as will be seen from the following con- 
siderations. 

As the local value of each digit increases tenfold, as 
we advance from right to left, so does the local value 

F 2 



68 Decimal FracHons. 

of each decrease in the same proportion as we advance 
from left to right 

If, then, we affix a line of digits to the right of the 
units* place, each one of these having from its position 
a value one-tenth part of the value, which it would have 
if it were one place farther to the left, we shall have on 
the right hand of the units* place a series of Fractions, 
of which the denominators are successively lo, loo, 
looo, .... while the numerators may be any numbers 
between 9 and zero. 

Thus, 246-4789 

= 2XIOO + 4XIO + 6 + i% + TS^ + T^ + 7^*33 

85. A number, made up of an integer and a decimal, 
as 4*5, may be expressed in a fractional form, by writing 
as the Numerator all the figures in the number, and as 
the Denominator i followed by as many zeros as there 
are figures after the Point 

Thus, 4.5 = fi 

for4-5 = 4 + A = f§ + A = f5 
Again 14.075 = i^^i 

for 14-075 = 14 + Tife = Has- + T**o = HHi- 

Examples. (xl> 

Express, by means of fraction-symbols in their lowest 
terms, 

(I) .5. (2) .25. (3) .75. (4) -375. 
(5) .00243. (6) -0000725. (7) 14-8. (8) 104.235. 
(9) 50*0004. (10) 100. 001. 

Express in the abbreviated form 

(II) A (12) ^ (18) i^o% 
a4) T*3 (15) iHJ4 (16) TpofS^ 
(17) TSfS^ (18) fHifS a») tH^ 
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86. We call 

'5> 3 • 7> I S • 9 decimal expressions of ^t first order, 
•25, 4*39, 143*73 decimal expressions of the jtf^^w^ order, 
• 043, 5 • 006, 27 • 009 decimal expressions of the third order ; 

the number of the order depending on the number of 
figures ^2X follow the Point, 

The number denoting the order we call the Index 
of the order : thus i is the index of the first order ; 2 of 
the second order, and so on. 

87. From what is stated in Art. 83 we learn that a 
decimal of any order may be made into an equivalent 
decimal of a higher order, by affixing one, two, three 
zeros according as the index of the higher exceeds the 
index of the lower by i, 2, 3. 

Thus •43 may be made into an equivalent decimal of the 
fifth order, by affixing three zeros, thus, -43000, 

and •047 may be made into an equivalent decimal of the 
seventh order, by affixing /^«r zeros, thus, •0470000. 



ADDITION OF DECIMAL FRACTIONS. 
88. To add '27 to '45 we might proceed thus, 

•27 =1^ 

•45 = i^ 5 

.-. -27 + -45 = -^ + i^ = -^ = '72. 

But we obtain the same result, if we set down the 
decimals one under another, Point under Point, add 
the figures as if they stood for whole numbers, and place 
the Point in the result under the other Points, thus, 

•27 

•45 



72 
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89. If the decimals to be added be not of the same 
order, as for instance -37 and '049, we reason thus : 

•049 is a decimal of the third order, 

• 37 is a decimal of the second order, but it can be 
made into an equivalent decimal of the third order, by affixing 
a cypher, thus, •370. 

Then we proceed to add the decimals thus, 

•370 
•049 

.419 



Now suppose we have to add more than two decimal 
expressions, as '0074, '72, -05, and '12345^. 

Of these four expressions the last is of the sixth order, 
and we may make the other three into equivalent deci- 
mals of the sixth order, and set them down thus : 

•007400 
•720000 
•050000 
•123456 



•900856 



When the learner is thoroughly acquainted with the 
principle, on which this process of addition depends, he 
may omit the affixed zeros, since they have no effect on 
the result, and may write the sum just worked out in the 
following way : 

•0074 
•72 

•05 
•123456 

•900856 



If the numbers to be added be made up of integers 
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combined with decimals, we keep the Points in a vertical 
line, and proceed as in addition of integers. 

Thus to add 4-27, 15-004, '9007, and 23, we proceed 
thus : 

4*2700 or thus. 4*27 

15 '0040 15-004 

.9007 '9007 

23«oooo 23* 

43-1747 43-1747 



Examples, (zli) * 
Find the sum of 

(1) '275 and -425 (2) '007 and •2394. 

(3) -ooi and •0002. 

(4) 13-279, 3-00046, 742-000372. 

(5) -000493, 3.24, 15, 42-6, 324-42037. 

(6) 49-327, -458, 8317.05, 341-875, 32-4962. 

(7) 700-372, 894-0009, -347, -00082, 5370-006. 

(8) 560-379, -45687, 350-0036, 7-074, 52.257. 

SUBTRACTION OF DECIMAL FRACTIONS. 

90. If we have to find the diflference between '47 
and • 35, where both decimals are of the same order, and 
• 47 is the larger of the two, we proceed thus : 

From -47 
Take '35 

Result -12 

performing an operation like that of Subtraction of In- 
tegers, and keeping the Points in a vertical line. 

That this method gives the correct result is evident, for 

*r/ J5 lOO xoo !©• **• 
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91. If we have to find the difference between -SSS 
and '9, we may make the latter into a decimal of the 
third order, thus, • 900, and since this is larger than -888, 
we proceed thus : 

From •900 

Take .888 



Result •012 

If we have to find the difference between •998 and 1, 

we observe that i, being an integer, must be greater 

than '998, which is a Proper Fraction, i. e -^^^9 and 

we proceed thus : 

" From I'ooo 

Take -998 





Result -002 




Examples, (zlii) 


Find the difference between 


a) 


56.429 and 5.218. (2) 9.005 and 7.462. 


(8) 


53.316 and 5.0867. (4) .799 and .8. 


(5) 


6 . 047 and 5 • 9863. (6) 850 • 007 and 270 • 8796. 


(7) 


•0000086 and .00001. (8) .00537 and .000985. 


(9) 


10 and •0002. (10) •09999 and *ioi. 



MULTIPLICATION OF DECIMALS. 

92. In finding the product of .12 and -ii, we might 
proceed thus, 

•12 X •II — Too X Too — xooicioo — tooo6 — •OI32, 

the result being a decimal oi Hat fourth order. 
Again, if we have to find the product of 4*32 and 



•000X2, 



4.32 X .00012 = f SI X Tofloo = Tom5o?r = '0005184, 

the result being a decimal of the seventh order. 
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And, generally, the product of any two decimal ex- 
pressions is a decimal expression of an order, whose 
index is the sum of the indices of the orders of the two 
expressions. 

Hence we deduce the following rule for Multiplication 
of Decimals : 

Multiply as in the case $f integers^ and mark off in the 
product a number of decimal places equal to the sum of tht 
number of decimal places in the two factors. 

For example, to multiply 2*4327 by 4*23. 

2.4327 
4-23 



72981 

48654 
97308 



10 •290321 

Again, to multiply 43*672 by '00000047. 

43.672 
•00000047 



305704 
174688 



2052584 

We have now to mark ofif eleven decimal places from 
this product, and as the product contains only seven 
figures, we must prefix four zeros, and put the Point on 
the left of these, thus, .00002052584, and this will be 
the required product 

One more case must be considered. 

Suppose we have to multiply .235 by .48 \ 

•235 
.48 

1880 
940 

•II28O 
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This decimal of Iht fifth order is equivalent to a deci- 
mal oiiYit fourth order .1128 (Art. 83), and this is the 
simplest form of the result. 

Examples, (zliii) 
Multiply 

(1) 7-5 by 4-7. (2) 3-62 b^ 5.23. (8) .427 by .235. 

(4) •562 by -00074. (5) 3-00704 by 4-0205. 

(6) -0009 by 1000. (7) 623-4075 by 24-0259. 

(8) -00746 by •006235. (9) 1432-6749 by -00004030705. 

(10) 50704-042 by -004007090061. 

Find the value of the following : 

(11) -407 X 4-03 X -006. 

(12) i-oi X 1000 X 'ooi. 

(13) -52 X -007 X 4-3 X -02. 

Find the continued product of 

(14) -07, 4-6, -009 and 52-47. 

(15) 42-6, -795, 4-03 and -00074. 

(16) What is the cube of 2 - 74 ? 

(17) Raise 3 • 5 to the fourth power. 

DIVISION OF DECIMALS. 

93. If we have to divide • 27 by 3, we might proceed 
thus, 

•27-4-3= ^o-r3 = Tl5= -09. 

Again, if we have to divide -00625 by 25, we might 
proceed thus, 

.00625 -r 25 = ,oVo^6o -r25 = xoggbo = -00025. 

In both cases the Quotient is a decimal of the saffu 
order as the Dividend, 
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Hence we derive the following Rule, 

If the Divisor be an integer^ perform the operation of 
Division as if the Dividend were also an integer^ and 
mark off in the Quotient as many decimal places as there 
are Decimal places in the Dividend. 

For example, suppose we have to divide '00086751 
by 243. 

243) .00086751 (357 
729 

1385 
1215 

1701 
1701 

The Quotient is to be a decimal of the eighth order, 

.*, the result is '00000357, 

94. Next observe that, if the Divisor be a decimcu 
expression, we can in every case change it into an Integer^ 
by a process which we shall now explain. 

If we multiply a decimal expression 

by 10, the effect is to move the Point one place to the right, 

by 100, the effect is to move the Point two places to the right, 

by 1000, the effect is to move the Point three places to the 
right. 

and so on. 

For instance, 123 .456 x 10 «= 1234 .56, 
and 123*456 X 100 = 12345*6. 

The reason is obvious, ^" 

for 123.456 X 10 = ^\i%V X 10 = -^xW^ = 1234.56, 
and 123*456 X 100 = ^\l%%^ X 100 = " j g^* = 12345*6. 

Hence we can transform any Divisor into an Integer 
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by multiplying it by lo, loo, looo, .... according as the 
Divisor is a decimal of the first, second, third . . . .order. 

For example, if the Divisor be •000492, and we mul- 
tiply it by 1 000000, we transform it into the Integer 
492. 

Now we may multiply a Divisor by any number, if we 
multiply the Dividend by the same number. 

* For instance, if the Divisor be 8 and the Dividend 32, 
we may multiply each by 10, 

so that the Divisor becomes 80, and the Dividend 320 ; 

and whether we divide 32 by 8, or 320 by 80, the Quo- 
tient will be the same number, that is, 4. 

95. We can now lay down a general Rule for Divi- 
sion of Decimals. 

If the Divisor he a decimal^ change it into an Integer by 
removing the Point a sufficient number of places to the 
rights and also remove tlie Point in the Dividend the same 
number of places to tJu right Divide as in the ccLse of 
integers, T/ien, if the dividend be an integer ^ the quotient 
will be an integer^ and if the dividettd be a decimal^ the 
quotient will be a decimal of the same order. 

The process will be better understood from the fol- 
lowing examples. 

Ex. (1). Divide '625 by •025. 

.625-r.o25 = ^IH = fm= W 
25) 625 (25 

125 
125 

Here the Quotient is an Integer^ because the Dividend 
is an Integer ; 

.•, the Quotient required is 25. 
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Ex. (2). Divide 108*997 by 2 •3. 

108.997 -T- 2.3 = i2|f|^ = 15A|^-£2 = 10||i2jr 

23) 1089.97 (4739 
92 

169 
161 

69 

207 
207 

Here the Quotient is a decimal of the second ox^qx. 
because the Dividend is a decimal of the second order, 

.'. the Quotient required is 47 • 39, 
Ex. (3). Divide .625 by .00025, 

•025 -7- .00025 — T bobaf — oooa<« - " 25" 

25) 62500 (2500 
50 



125 
125 



00 

Here the Quotient is an Integer^ because the Dividend 
is an Integer ; 

.*. the Quotient required is 250a 

Ex. (4). Divide .00169 by 1.3. 

.00169-7-1.3 = -^\^ = ""Wi} = -Vi^ 

13) '0169 (13 
13 

39 

39 
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Here the Quotient is a decimal of the fourth ordei, 
because the Dividend is a decimal of the fourth order ; 

.*. the Quotient is '0013. 
Ex. (5). Divide 623 by • 25. 

625 -T- .25 = $11 = 6if^o^ = Sl3^ 

25) 62500 (2500 
125 

125 



00 



00 

Here the Quotient is an Integer^ because the Dividend 
is an Integer. 

.'. 625-f- '25 = 2500. 

These are cases of exact division, that is, when, on the 
process of division being carried out, there is no re- 
mainder. 



Examples, (zllv) 
Divide 


W 


1.296 by '108. 


(2) 


17 '28 by •0012. 


(3) 


•00169 by I'S' 


(4) 


2921 by -23. 


(5) 


1 5633 • 0062 by 362 • 9. 


(6) 


I by 'Oooi. 


(7) 


•03096 by •000072. 


(8) 


•7644 by ^0052. 


(9) 


•0000615228 by 307. 


(10) 


746-44808 by 7-58. 


(11) 


• 24294591 by 36 •9. 


(12) 


63987*42 by '000073. 


(13) 


• 26986365 by 3500. 


(14) 


26986*14 by -00009. 


(15) 


•00131053 by •0065. 


(16) 


617325 by -00025. 


a7) 


• 830676 by •000231. 


(18) 


•00019517 by 673. 


(19) 


i»oi9i by •00079. 


(20) 


2078-61 by 579. 


(21) 


241 • 16047 by -527. 


(22) 


-65220834 by -00554. 



(23) 4700460-66583 by -00518963. 
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96. We next take the following example. 

Divide 347 by -64. 

Here 347 -f- -64 = ^ = -4H^ = ^4^ 

ind we proceed thus : 

64) 34700 (54? 
320 

270 
256 

140 
128 

12 

We have then the Quotient 542, and Remainder 12. 

If we wish to carry on the division further, we may do 
so, by placing a decimal point at the encj of the Divi- 
dend, and affixing as many zeros as we please, observing 
that all the figures, which will come after those already 
in the Quotient, will be decimals. 

The operation, completed from the outset, will stand 
thus, 

64) 34700 . 0000 (542 • 1 87s 
320 

270 
256 

140 
128 

120 
64 

560 
S12 

480 
448 

320 
320 
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Examples. (zIy) 
Divide 

(1) 7-45 by '32. (2) 14-327 by 12.8. 

(3) 43-26 by I2»5* (4) 7432-974 by -225. 

(5) 1 • 2 by 625. (6) • 217 by 1250, 

97. The student is now to observe that, by employ* 
ing Short Division, the example just worked out may be 
put in a very concise form. Thus taking up the work 
at the point where we have to divide 34700 by 64, we 
proceed thus : 



8 
8 



34700.0 



4337.5000 



542.1875 Quotient 



So also, if we have to divide 43672 • 509 by 36, we pro- 
ceed thus, 



4 
9 



43672.50900 



10918. 12725 



1213.12525 Quotient 
Again, to divide •0000013932 by 32, we proceed thus: 



4 
8 



0000013932 



0000003483000 



0000000435375 Quotient 



Note. — Division by 10, 100, 1000... is effected by 
moving the decimal place in the Dividend one, two, three 
. . , places to the left. 

Thus 24-6 -^ 10 = 2.46. 
•47 -7- 100 = -0047. 



Examples, (zlvi) 

Employ Short Division in finding the Quotient when 
we divide 
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(1) 


426-478 by 16. 


(2) 


•07849782 by 72. 


(3) 


362-47 by -025. 


(4) 


•00007263 by 4-5. 


(5). 


42-007437 by '24. 


(6) 


.00463 by 50. 


(7) 


2-4715 by -000016. 


(8) 


9000 by -00036. 


• (9) 


-001 by 100. 


(10) 


•ooiooiooi by 2000, 



N.B. — The process of Division may often be shortened 
by multiplying the Dividend and Divisor by a number 
which will transform the Divisor into a power or a mul- 
tiple of 10: thus, if we have to divide 24*46927151 by 
1 2 • 5, we multiply both by 8. 

Then '^'V/.V'^' - = '^^'VoV^' ^ = i '9575417208. 

98. In the Examples hitherto given the cases are all 
those of exact division. 

In all cases we may proceed with the division, till 
there is no remainder, or till certain figures in the Quo- 
tient recur again and again in the same order. 

We shall give an example of this recurrence of figures 
in Art. 99, but first we must observe that we often require 
to find the Quotient up to a certain place of decimals. 

For example, suppose we have to find the Quotient 
arising from the division of 2 -47 by '37, to four places of 
decimals. 

2-47-f--37 = H'5"^=^ 
37) 247*0000 (6 •6756 
222 



250 
222 



280 
259 

210 
i8s 



250 
222 

S. ARITH. ^ 
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Hence the Quotient, correct to four places of decimals, 
is 6* 6756. 

Sjzamples. (zlyii) 

Find the Quotient to three places of decimals when we 
divide 

(1) 42-S by •0023. (2) .197 by '79. 

(3) 37'9by409. (4) 27100 by •00313. 

(5) •0269 by •281. (6) 229 by '007. 

99. If we continue the division further in the Ex- 
ample given in Art. 98, we find the figures 756 coming 
again and again in the same order in the Quotient, so 
that the Quotient is 6*6756756756 . . . without any termi- 
nation. 

Let us now take this example. 
Divide 90 by 'Ooii. 

Here 90 -r» 001 1 = t^t = ^°??°^ 
11 ) 900000 
81818 

Up to this point the Quotient is an Integer : but, if we 
proceed further with the division, we shall obtain a deci- 
mal expression : thus if we affix two more zeros, pre- 
ceded by a decimal point, to the dividend, we shall have 

11 ) 9ooooo'00 
81818*18 

If we carry on the division to any extent we shall have 
the two figures 18 coming again and again in the same 
order. A decimal of this kind is called Periodic^ Circu- 
latingy or Recurring, 

100. The extent of the Period is denoted, by placing 
a dot over the firsts and another dot over the last of the 
figures in it. 

Thus -18 denotes a decimal of an order such that it 
can be represented by no finite index, since it runs on 
•i8i8i8i8...toan infinite number of figures. 
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So also, 6*75^ stands for 6 •756756756 .... 

•647 stands for -047047047 

, .4372 stands for '4372372372 

26*047$ stands for 26*04797979 

•0002S stands for •000266666 

101. A Vulgar Fraction may be converted into a 
Decimal Fraction by the following process. 

Reduce the fraction to its lowest terms, and then find 
the Quotient resulting from the division of the numerator 
by the denominator, by the rule for division of decimals. 

Thus to reduce | to a decimal, we proceed thus : 

8 )3*000 
•375 

.-. J = -375 

Again t$ reduce -|-^ to a decimal, we proceed thus : 

32) 47*00000 (1*46875 
32 

150 

128 

220 
192 

280 
256 

240 
224 

160 
160 

•••H = I '46875* 

G 2 
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Or we might work by Short Division, thus : 



4 
8 



I^Zioo 



I '46875 
Again, to reduce -J- to a decimal, we proceed thus : 

7 I I'OOOOOOOO 

• 14285714 

.•. f = . 142857. 

IO2. To s/iezu that, when -a Vulgar Fraction is reduced 
to a decimal^ either the operation must terminate or the 
figures of the Quotient must recur in the saine order. 

Consider the operation by which such a fraction as ^ 
is reduced to a decimal The only remainders that can 
occur are o, i, 2, 3, 4, 5, 6. If the remainder o should 
occur, the division terminates : if not, we can only have 
six different remainders, and when any of these occurs 
a second time, we must have a recurrence of the former 
remainders in the same order. 

When a fraction in its lowest terms is reduced to a 
decimal and produces a recurring decimal, the extreme 
limit of the number of places in the period of the recur- 
ring decimal is one less than the denominator. 

Thus \ produces a recurring decimal of 6 places. 

•^5^ produces a recurring decimal of 18 places. 

•^ produces a recurring decimal of 28 places. 
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103. When a Vulgar Fraction is in its lowest teims 
it can only be expressed as an Exact Decimal when the 
denominator is composed of factors each of which is one 
of the numbers 2 and 5. 

Thus I can be expressed as an exact decimal because 

8 = 2X2X2. 

X -i^ can be expressed as an exact decimal because 
20 = 2 X 2 X 5. 

rf J can be expressed as an exact decimal because 
125 = 5 X 5 X 5. 
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The reason for this is, that no vulgar fraction can be 
expressed as an Exact Decimal, unless it can be trans- 
formed to one which has 10, or some power of 10, for 
its denominator. Now no number can by multiplica- 
tion be made a power of lo unless it be composed of 
factors each of which is 2 or 5. 

Thus 8 can be made into a power of 10 by multiplying it 
by 5 X 5 X 5. 

125 can be made into a power of 10 by multiplying it 
by 2 X 2 X 2. 

40 can be made into a power of 10 by multiplying it 
by 5 X 5. 

Hence j = ^jthi = ^AUmUi = -^Hs = -375 

TaT — TTThnr — i{kixs5«Va«a — Tooo — ^5^ 

9 — P ^ qxgxs — gas — ,'y'yt 

40 "~ 3 X ax X o ■" 3x3x10x5x5 •— 1000 ~" ^'^5 

But such numbers as 7, 12, 30, cannot be made into 
powers of 10 by multiplication, and hence ^ -^ -J^ 
cannot be reduced to exact decimals. 

It may also be remarked that, when a Vulgar Fraction 
in its lowest terms is reduced to an exact decimal, the 
order of that decimal is expressed by the greatest num- 
ber of times that either of the factors 2 or 5 occurs in the 
denominator. 



EzEUtnplea. (xlviii) 
Convert into decimals the following vulgar fractions : 

(1) A (2) H (3) f (4) ^ 

(5) ^ (6) A (7) H (8) a 

(9) tKt (10) W 
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RECURRING DECIMALS 

104. Pure recurring decimal fractions are those, in 
which the period commences immediately after the deci- 
mal point 

thus '3, '27, •642$ are pure recurring decimals. 

Mixed recurring decimal fractions are those, in which 
one or more figures precede the period : 

thus • 23, • 2427, • 35642$ are mixed recurring decimals. 

105. To find the Vulgar Fraction which is equivalent 
to a given pure recurring Decimal, 

Ex. (1), Find the Vulgar Fraction equivalent to • 3. 

The decimal = '3333 

From 10 times the decimal, or 3*333. . . • • 
Take the decimal, or, • 333 

Then 9 times the decimal = 3 ^ooo 

/. the decimal = j = i, 

Ex. (2). Find the Vulgar Fraction equivalent to 

• 247. 

The decimal = • 247247 

From 1000 times the decimal, or, 247 • 247. . , . , 

Take the decimal, or, • 247 • . « • . 

Then 999 times the decimal = 247 • 000. . , , . 
.'. the decimal = |^ 

Ex. (3). Find the Vulgar Fraction equivalent to 

'0423. 

The decimal = '04230423 

From 1 0000 times the decimal, or, 423 • 0423 ... . 

Take the decimal, or, . 0423 

Then 9999 times the decimal = 423*0000. .... 
.'. the decimal = /^ = yffy 
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Examples, (zliz) 
Convert into Vulgar Fractions in their lowest terms : 

(1) -(^ (2) .i7 (3) -645 (4) -3123 

(5) .6072 (6) .4023 (7) .60054 (8) .6000$ 

106. Hence we deduce the following rule for reduc- 
ing a pure recurring decimal to a Vulgar Fraction : 

Take one of the periods to form the numerator^ and for 
the denominator the number formed by repeating 9 as many 
times as there are figures in the period. 

Thus -7 = f 

•432? = i^ 

107. 75? find the Vulgar Fraction, which is equivalent 
to a given mixed recurring decimal. 

Ex. (1). Find the Vulgar Fraction equivalent to 

•237. 

The decimal = '23737 

From 1000 times the decimal, or, 237 •37, .... 

■ 

Take 10 times the decimal, or, 2 • 37 

Then 990 times the decimal = 235, 
.•. the decimal = fj| = ^ 

Ex. (2). Find the Vulgar Fraction equivalent to 

04726. 

The decimal = .04726726 

From looooo times the decimal, or, 4726.726 

Take 100 times the decimal, or, 4.726. ... • 

Then 99900 times the decimal = 4722, 

/. the decimal = gV oVg = drfh 
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Ex. (8). Find the Vulgar Fraction equivalent to 

3-14. 

The decimal = 3* 1444 

From 100 times the decimal, or, 314*44 

Take 10 times the decimal, or, 31 •44. ... ^ 

Then 90 times the decimal = 283, 

•. the decimal = ^^^ 



Examples. (1) 
Convert into Vulgar Fractions in their lowest terms : 

(1) .4i5 (2) -475$ (3) 4'253 (4) -004:^5 

(5) 53-00243 (6) 7.2611 (7) 2 '5366 

108. Hence we deduce the following rule for reduc- 
ing a Mixed recurring decimal to a vulgar fraction. 

Form the Numerator by taking from the figures up to the 
end of the first period the figures that precede the first 
period ; and form the Denominator by setting down 9 as 
many times as there are figures in the period^ and affixing 
o as many times as there are figures between the decimal 
point and tJie first period. 

Thus •245 = Hli^ = ff§ 

•OOAVi = * y3-A _ 4 69 
VA^*|-/J — 90OOO 99000 

4.5 =4^= V 

7-345 =-^9%^^ = ^^ 

109. The method of performing arithmetical opera- 
tions with recurring decimals will be best explained by 
taking the operations separately. 

I. Addition. 

Find the sum of 3.4$, 4 '647, and • 1463. 
First make the decimals all of the same order, thus 

3-499^, 4-6470, -14^3. 
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Then, since the periods consist of i, 3, 2 figures respec- 
tively, and the L.C.M. of i, 3 and 2 is 6, carry on sdl the 
decimals six places farther, thus 



3.4999999999 

4.0470470470 

• 1463636363 

7 '69341065 



11. Subtraction. 



Here we proceed on the same principle as in Addition. 

Thus to subtract 5 '247 from 8«65§, 

8.059059 
5.247777 

In both operations some care is requisite in observing 
what figure would be carried on, if the columns omitted 
were taken into account. 

III. In Multiplication and Division the recurring 
decimals should be converted into vulgar fractions, and 
when the Product or Quotient of these fractions has been 
found, it may be converted into a decimal 

Thus 4.5 X 3.7 = A^ X 2J^ = :^'L X ^ = iJ^-A, 

ana -05 -7- .042 — gf^-r- s^ — go ^ Tr« — si tq* 

We may then, if it be required, convert -Jf^ and f| into 
decimals, by the process explained in Art. loi. 



Examples. (11) 

Find the value of the following expressions : 

(1) J-57 + -043 + i3*^- (2) i4'752 + 3.j4$+2'204. 

(3) i5'025 — 13.247, (4) .024S— .00J97. 

(5) 3-?x5.4$. (6) .oo7ix.45, 

(7) 3-4-T-4-o§. (8) -074 -r -5$. 
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110. When vulgar and decimal fractions are combined 
in the same expression, it may usually be simplified in 
the neatest and easiest way by reducing the vulgar frac- 
tions to a decimal form. 

Thus, if we have to find the sum of 476j, 13I, and 10 '375, 
we should proceed thus, 

476i = 476.25 

I3i= 13-375 
10.375 

Sum 500.000 

111. The following Miscellaneous Examples in deci- 
mals will give the student practice in the principles laid 
down in this Chapter. 



Examples. (Ill) 

(1) Multiply -0204 by 40.2 ; and divide 99 •9666 by .037. 

(2) Multiply '0701 by 700.01 ; and divide 8886.66 by 
0037. 

(3) Reduce to recurring decimals -^ ^ and |f 

(4) Reduce to recurring decimals yf^ -^ and JJ 

(5) Divide 454206 by 3*05 x .073 ; and by 6.1 x 2.04. 

(6) Divide 3833336 by .031 x 2.05 ; and by 8-99x20.8. 

(7) Multiply 35.603 by 27.61, and 43.291 by 6.24. 

(8) Divide 186.4302 by 31.02 ; 18643.02 by .3102 ; and 
1864302 by 3.102. 

(9) Multiply 421.619 by .547; and divide .2107206 by 
•0004206. 

(10) Divide -0863547 by -000713 to four places of 
decimals. 

(11) Divide 104 by 7, and shew why the decimal recurs. 

(12) Divide .8607535 by -000974 to four places of 
decimals. 

(18) Multiply 76-371 by 8-54; and divide 2.980! by 
7-4SO' 
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(14) Divide '37848 by '456; 3-7848 by -0456; and 
3784-8 by -00456. 

(15) Multiply 457-61 by -527; and divide 477-5585 by 
21-351. 

(16) Divide 25.567 by 3-7; 255-67 by -0037; and 
•25567 by -00037. 

(17) Divide 207-861 by 5790; and 160 by -00004. 

^18) Reduce 5^ and 3fJ to decimals ; and • 109375 and 
• 5746 to vulgar fractions. 

(19) Divide i -9517 by 673000 and 64000 by -0008. 

(20) Reduce 4^^ and 5;^ to decimals ; and -9375 and 
•4$25 to vulgar fractions. 

. (21) Subtract 3-64 from 12-064; and divide 1-0191 by 
79000. 

(22) Subtract 3-05 from 5-015; and divide 10-24 by 

*0I28. 

(23) Divide i^H of - 36 by J| of 6. 

(24) Divide ^^ of i - 56 by ^^-^ of 25 - 92. 

(25) Divide the difference of -04 and -404 by the sum of 
3^and4f§ 

(26) Express the sum oi \ ~ -031 and -57 as a re- 
curring decimal. 

(27) Divide the difference of -4607 and -00809 ^7 the 
difference of 6f§ and 5-H4 



(28) Express the sum of | \ 1-271 and i-Js as a re- 
curring decimaL 

(29) Find the value to five places of decimals of 

24 M ,. 

17 I X X 3 I 

(30) Find the value to five places of decimals of 

ay ^ ax 

tz ttjtst 

(31) Add together 23 • 076, 19 • 245, 3 1 • 263. 

(32) Add together 23 • 67^, 1 9 • 245 , 3 1 • 203. 

(33) Subtract 25 - 647 from 29 • 25$. 

(34) Multiply 3 • 7 by 4 - o§. 

(35) Divide 4.27 by .4i. 
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Xn. Square Root. 

112. When a Number is multiplied by itself, tlie 
result is called the Square of the number. Thus 144 
is the square of 12, and 225 is the square of 15. 

The symbol ^ placed over a number expresses the 
square of the number : thus 5^ denotes the square of 5. 

113. The Square Root of a given number is that 
number, whose square is equal to the given number. 

Thus the square root of 144 is 12, because the square 
of 12 is 144. 

The symbol ./, placed before a number, denotes that 
the square root of that number is to be taken : thus 
V 25 is read " the square root of 25." 

114. A number which has an integer for its square 
root is called a Perfect Square. 

115. For Perfect Squares not greater than 100 we 
know the square roots, thus we know that the square 
root of 81 is 9; and for many Perfect Squares greater 
than 100 we know the square roots by experience, as, 
for instance, we know that the square root of 169 is 13, 
and the square root of 400 is 20, and the square root 
of 1 0000 is 100. But we have rules for finding the 
Square Root of any Number, as we shall now explain. 

First, suppose we have to find the Square Root of 
1225. 

We draw a line separating the two figures on the right 
from the other two ; thus 

12I25. 

The figures 12 make what is called ^t first periody 

The figures 25 make what is called the second period. 
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We then take the nearest perfect square not greater 
than Z2, that is 9, and place it under the 12 and put 
its square root, that is 3, as the first figure of the square 
root we have to find, thus 

12I25 ( 3 

9 

We subtract 9 from 12, and annex to the remainder 3 
the second period 25, to make a dividend, and we double 
the first figure of the root, and set down the result as the 
first term of a divisor ; thus our process up to this point 
will stand thus : 

12I25 ( 3 

9 



6 I 325 

Now we shall have to annex another figure to the 6, 
and we must therefore reckon the 6 as six tens, or 60, 
and then we seek the number of times 60 is contained 
in 325, and this being five times, we set down 5 as the 
second figure of the root, and also annex 5 to &e 6, so 
that our process up to this point will stand thus : 

12I25 ( 35 
9 



651125 



We then multiply 65 by 5, and set the product down 
under the 325; and subtracting the product from the 
325, we have no remainder, and we conclude that 35 is 
file square root of 1225 ; the full process being 



65 



i2|25(35 
9 

325 
325 



Next, to find the square root of 622521. 

Drawing a line to mark off the two figures on the 
right, and another line to mark off the next two figures 



94 



Square Root 



our process for finding the first two figures of the root 
will be the same as that explained in the first example, 
and it will stand thus : 

62I25I21 (78 

49 

1325 
1 184 



148 



14121 



We now annex to the remainder the third period 21, and 
we double the part of the root already found, 78, and set 
down the result 156 as a partial divisor, and proceed, as 
before, to divide 141 21 by 1560, and annex the quotient 
9 to the root and to the divisor; and multiplying 1569 
by 9 we set the product under the 14121 ; thus our pro- 
cess in full will be 

62125121(789 

49 



148 



1569 



1325 
1 184 



14121 
14121 



,*. 789 is the root required. 

Note. — In practice, instead of dividing 1325 by 140, 
it is usual to divide 132 by 14, and instead of dividing 
14121 by 1560, to divide 1412 by 156. The quotient 
thus obtained is, however, sometimes too great, as will 
be seen in the next Examples. 

We now give two Examples in which the first period 
has only one figure, which must always be the case when 
the proposed square has an odd number of figures in it 

To find the square root of 189475225. 

Marking off the figures by pSiirs, commencing from the 
right, we have 



Square Root. 



95 



1I89I47I52I25 ( 13765 
I 



23 


69 . 


267 


2047 
1869 


2746 


17852 

16476 


27525 


137625 
137625 



Note. — In dividing 89 by 20 the quotient is 4, but i£ 
we added this to complete the divisor, it would become 
24, which being multiplied by 4, would give 96, a 
number larger than 89. 

To find the square root of 39601. 

3I96I01 ( 199 
I 



29 



389 



296 
261 



3501 
3501 



Note I. — The division of 296 by 20 illustrates the 
remarks made on the last example. 

Note II. — The second remainder, 35, is greater than 
the divisor, 29, a result not uncommon in this operation. 



£xample8. (lili) 
Find the square roots of 

(1) 196. (2) 529. 

(3) 1024. (4) 5625. 

(5) 88209. xB) 1 19025. 
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(7) 106929. 

(9) 193600. 

(11) 36372961. 

as) 550183936. 

(15) 4124961. 

(17) 32239684. 



(8) 751689. 

(10) 697225. 

(12) 22071204. 

(14) 5256250000. 

(16) 546 1 2 1 000000. 

(18) 191810713444. 



116. To find the square root of a Dedmal Fraction, 

When the given number has an even number of decimal 
places, we proceed to find the square root as if the 
number were an integer, and mark off in the root a 
number of decimal places equal to /lalf the number in the 
square. 

Thus, if the square be a decimal of the sixth order, 

the root will be a decimal of the third order, 

For example, to find the square root of 5 '322249. 

5-|32l22|49( 2*307 
4 



43 



46 



132 
129 



322 



Since 46 is not contained in 32, we annex an o to the 
divisor, and also to the root, and bring down the next 
period, thus, 



4607 


32249 
32249 








Examples. G^v) 




Find the square 


roots of 






(1) 16.81. 


(2) 281.9041. 


(3) 


.9025. 


(4) .2601. 


(5) •0625. 


(6) 


•OC0729. 


(7) 17242. 3161. 


(8) I •002001. 


(9) 


44415*5625. 


(10) 18947-5225. 
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117. In finding tlie square root of a decimal fraction 
we must be careful to make the decimal such, that the 
index of its order is an even number. 

Thus, if we have to find the square root of '4, we 
change the decimal into an equivalent decimal of the 
second^ fourth^ sixth . . . order, thus, • 40, • 4000, • 400000, . . . 

This is done in order that the denominator of the 
equivalent fraction may be a perfect square, which is 
the case in the fractions 

40 4000 400000 
100 loooo loooooo'*" 

but not in the fractions 

^ 400 40000 

10 1000 looooo 

Also, since for every fair of figures in the square we 
have one figure in the root, we shall have to take a num- 
ber of figures in the decimal part of the square double 
the number of decimal places we are to have in the root. 

Suppose, for example, we have to find the square root 
of • 144 io four places of decimals. 

We must have eight decimal places in the square, thus, 
• 14400000, and we mark off these and proceed as in the 
extraction of the root of whole numbers, the root being a 
decimal of iht fourth order : thus, 

. i4l4o]ooloo ( •3794«««» 
9 



67 


540 
469 


749 


7100 
6741 


7584 


35900 
30336 



5564 

Note. — The square root of a decimal of an ddd otder 
is a non-terminating decimal. 

S. ARITH. H 
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Examples. (Iv) 

Extract to four places of decimals the square roots of 
(1) 20. (2) 30, (3) .9. (4) .121. 

(6) •169. (6) •016. (7) •00064. (8) •00I2I, 

(9) 16.245. (10) .§. (11) .25. (12) 42.03. 

118. If we have to find the square root of a vulgar 
fraction, we can always by multiplication make the deno- 
minator a perfect square, if it be not already so, multiply- 
ing the numerator by the same number. 

We then find the square root of the denominator, and 
find, exactly or approximately, the square root of the 
numerator, and make the results respectively the denomi- 
nator and numerator of a fraction, which is the root 
required, exactly or approximately. 

Ex. (1). ^36= V36"6 



Ex. (2). ^5 = ^ — .;^-- 



We can now extract the square root of 6 to, say, ihret 
places of decimals, thus : 



44 



484 



4889 



6'Oo!ooJoo(2.449 

4 

200 
176 




2400 
1936 




46400 
44001 




2399 

/2 2.449... 


•S16. . . 1 , 
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SLJ^ "^^ ^t^^ '^^"^"^ * *^ ^ ^^''^^^ thus : 
thirdedmi: "^^^^ ^^^r^<:X.t^ the square root of 

Ex. (3). A/8i7^A/^=^H9^23^ 7 

^ 64 V 64 V64 "■ y- H 

Ex. (4). To find the square root of ^-^^ 

12*5 

Here we can reduce the fraction to lower terms. 

Thus, ^£2!= /:64_^:8_^ 

V 12-5 V 6-2S 2*5 ^^ 

119. An inleger can always be changed into a perfect 
square by multiplying it by itself, and sometimes by 
multiplying it by a number less than itself. 

For example, 

7 is changed into a perfect square if multiplied by 7 
1 8 is changed into a perfect square if multiplied by 2. 

Examples. (Ivi) 

find the square roots of 

(1) il (2) -i^ (3) -Hf 

(^) fi^ (5) iV^^ (G) Sis 

(7) 5lf (8) 3^ (9) 65|f 

(10) 38ii (11) i7i| (12) ii|^ 

and find to four places of decimals the square roots of 

(13) I (14) If (15) 6J 

(16) 9} (17) 76ff 



Xm. Cube Root. 

120. When a number is multiplied by itself twice 
the result is caUed the Cube of the number. Thus '^y is 
the cube of 3. and 2 16 is the cube of 6. 

H 2 
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121. The Cube Root of a given number is that 
number, whose cube is equal to the given number. 

Thus the cube root of 343 is 7, because the cube of 7 
is 343- 

The symbol ^y placed before a number, denotes that 
the cube root of that number is to be taken : thus ^125 
is read, "the cube root of 125." 

122. A number, which has an integer for its Cube 
Root, is called a Perfect Cube. 

The numbers, less than 1000, which are perfect cubes, 
should be committed to memory : they are 

I, 8, 27, 64, 125, 216, 343, 512, 729, 

and the cube roots of these numbers are respectively 

1,2, 3, 4, 5> 6, 7, 8, 9. 

123. To find the Cube Root of a perfect cube, 
greater than 1000, we proceed by a rule, which we shall 
now explain. 

Ex. (1). To find the cube root of 91125. 
4 91 I 125 



64 



12 5 4800 

625 

5425 



27125 



27125 



rt 



First divide the number 91 125 into two periods by drawiiv 
a line marking off three figures on the right. 

Then take the nearest perfect cube not greater than 91, 
which is 64, and set down its cube root, which is 4, in a 
line with 91 125, and some way to the left. This is the 
first figure of the root. 

Then subtract 64 from 91, and to the remainder attach the 
second period, 125. 

Now place three times the first figure of the root, 12, to 
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the exti erne left, and three times the square of the first 
figure of the root, 48, with two zeros annexed to it, just 
on the left of the 27125. 

Divide 27125 by 4800, and set the quotient, 5, midway 
between 12 and 4800. Then read 12 5 as 125 
multiply this by 5 ; put the result, 625, under the 4800 
add it to the 4800 ; this gives 5425 ; multiply this by 5 
put the result, which is 27125, under the first remainder 
subtract, and as there is no remainder, the process is 
complete, and the root is 45. 



Examples. G^H) 
Find the cube roots of 

(1) 4096. (2) 32768. 

(4) 493039. (5) 614125. 

(7) 39304. (8) 389017. ■ 

(10) 970299. (11) 59319. 



(3) 74088. 

(6) 262144. 

(9) 195 1 12. 

(12) 250047. 



Next, let us take the case in which the cube root has 
three figures, and extract the cube root of 428661064. 

7 428 I 661 I 064 

343 



21 



S 



14700 
1075^ 



22$ 



IS775 
25 



1687500 
9016 



85661 



78875 



6786064 



16965 16 6786064 



We separate the number 428661064 into three periods, and 
take the nearest perfect cube not greater than 428, which 
is 343, and we set down its cube root, which is 7. We 
then subtract 343 from 428, and annex to the remainder 
661, the second period. 



102 Cube Root. 



Then we set down three times 7, which is 21, 
and three times the square of 7, which is 147, and add two 
zeros to it. 

Then we divide 85661 by 14700, which gives the quotient 
5, and this we put down midway between 21 and 14700. 

Then we multiply 215 by 5, which gives 1075 ; we add 
this to 14700; we multiply the result, 15775, by 5 ; and 
subtract the product, 78875, from 85661 ; and to the 
remainder we annex Uie third period, 064. 

We then set down three times 75, which is 225, 
and three times the square of 75, which is 16875. 

N.B. — This last result can be obtained by setting the 
square of 5, the second figure of the root, under the second 
divisor, and adding the three numbers coupled by the 
bracket. 

We then annex two zeros to 16875 ^.nd repeat the process 
explained above, to find 4, the third figure of the cube 
root, which is in this case 754. ' 

Next, take the case in which the root has four figures 
and find the cube root of 14832537993. 

2 14 I 832 I 537 I 993 

8 

6832 



5824 




72 5 172800 1008537 

3625 1 

I 764251 882125 

735 7 18007500 I 2641 2993 
51499 

18058999 I 2641 2993 
Hence the root required is 2457. 

Note. — In dividing 6832 by 1200 the quotient is 5, but il 
we took this for the second figure of the root we should find 
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that the addition of 5 times 65, or 325, to 1200, would give 
1525, and this multiplied by 5 would give 7625, a namber too 
large to be subtracted from 6832. 



Examples. (Ivili) 
Find the cube roots of 



(1) 


14706125. 


(2) 


14972 1 291. 


(3) 


28934443. 


(4) 


300763000. 


(5) 


2097152. 


(6) 


5735339. 


(7) 


99252847. 


(8) 


1092727. 


(9) 


16777216. 


(10) 


194104539. 


(11) 


84027672. 


(12) 


130323843. 


(13) 


322828856. 


(14) 


354894912. 


(15) 


700227072. 


(16) 


134217728. 




(17) 122 


615327 


'233. 



(18) 673373097125. 

124- To extract the Cube Root of a Decimal Fraction. 

In order that a Decimal Fraction may be a Perfect 

Cube, it must be of the 3rd, 6th, 9th order, the 

Index of the order being some multiple of 3. 

We may then proceed in the foUo^ving way : 
Ex. (1). To find the cube root of •343. 



V 1000 10 



Ex. (2). To find the cube root of .039304. 

^•^393^= a/ -^^- = -^ = .^4. 

jyj t r^ lOOOOOO 100 •'^ 

Ex. (3). To find the cube root of .012812904. 

^• 012812904 = a/ '°^"904 ^ 134 ^ . 

V lOOOOOOOOO 1000 ^^ 

125. To extract the cube root of an integer or deci- 
•>;al expression to a particular place of decimals, we mus^ 
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take three times the number of decimal places in the ex 
pression. 

Thus, to find the cube root of 4*23 accurately to 
three places of decimals we extract the cube root of 
4.230000000, making the given expression a decimal 
of the ninth order. In working this example we find the 
cube root of 4230000000, regarded as a whole number, 
and mark off three decimal places in the result. 

126. The cube root of a Vulgar fraction may be 
found by taking the cube roots of the numerator and 
denominator, or by reducing the fraction to a decimal 

of the 3rd, 6th, 9th order, and proceeding as in 

Art. 125. 



Bxamples. (lis) 
Find the cube roots of 
(1) '389017 (2) .048228544 (3) 27o54'036oo8 

« i?ij (5) m (6) 53% (J) 405M; 

and find to three places of decimals the cube roots of 
(8) 5 (9) 576 (10) .121861281 

(11) 15.926972504 (12) f (13) i 

(U) I (15) 7f (16) 3i 

127. The fourth root of a number is found by taking 
tlie square root of the square root of the number. 

Thus V4096 = V 64 = 8. • 

The sixth root of a number is found by taking the cube 
root of the square root of the number. 



Thus V<54 = ^8 = 2 
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Ezamplee. (Iz) 
Find the fourth roots of 

(1) 531441 (2) 4100625 (3) 1575-2961; 

and the sixth roots of 

(4) 4826809 (0) 24794911296 (6) 28'^4.29«53648i. 

128. We conclude this Part with a set of Miscel 
laneous Examples, which differ from those already given, 
inasmuch as they do not fall strictly under any Rule. 
They may be solved more neatly and more quickly by 
the application of Algebraic methods, but they must be 
regarded as Exercises on the general principles laid 
down in this work, and therefore the student should 
endeavour to adapt them to those principles, stating each 
step of the operation clearly, and showing that it is in 
accordance with the methods of Pure Arithmetic 



Examples. (Ixi) 

(1) The sum of two numbers is 72, and one of them is 40 ; 
what is the other? "'^ - .,» ,' - v ; 

(2) The difference of two numbers is 34, and the smaller 
is 56 ; what is the other ? x^' f ^ ^r , *- 

(3) The sum of two numbers is '126, and one of them 
exceeds the other by 10 ; what are the numbers ? 

(4) What is the difference between six dozen dozen and 
half a dozen dozen ? 

(5) To the double of a certain number I add 12, and obtain 
as a result 86. What is the number ? 

(6) From five times a certain number I take 17, and obtain 
as a result 98. What is the number ? 

(7) What two numbers are those, whose difference is 14, 
and their sum 48 ? 

(8) The sum of two numbers is 378, and their difference 
is 172. What are they? 
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(9) A man died in 1868 aged 93 ; his son died in 1S22 at 
the age of 16. How old was the father when the son was 
bom? 

(10) The thirty-seventh part of a number is 41. What 
is the number ? 

(11) Forty-seven times a number is 1457. What is the 
number ? 

(12) Five-sevenths of a number is 35. What is the 
number ? 

(13) The double and the third part of a number, added 
together, give as a result 140. What is the number ? 

(14) What is the number, of which the half, the third, and 
the fourth parts, added together, give as a result 104 ? 

(15) What is the number, of which the twelfth, twentieth, 
and fortieth parts, added together, give as a result 38 ? 

(16) What is the number, of which the fourth part exceeds 
the seventh part by 30 ? 

(17) What is the number, of which the twenty-fifth part 
exceeds the thirty-fifth part by 8 ? 

(18) What is the number, which exceeds the sum of its 
third, tenth and twelfth parts by 58 ? 

(19) When I have taken away from 33 the fourth, fifth and 
tenth parts of a certain number, the remainder is zero. What 
is the number ? 

(20) What is the number, of which the fourth, fifth and 
sixth parts exceed the half of the number by 112? 

(21) The seventh part of a number is equal to the whole 
number diminished by 1626. What is the number ? 

(22) The sum of two numbers is 5760, and their diflference 
is equal to one-thu'd of the greater. What are the numbers ? 

(23) Divide 1800 into two parts, such that one is two- 
sevenths of the other. 

(24) On multipljring a certain number by 4, and dividing 
the product by 3, I obtain as a quotient 24. What is the 
number ? 

(25) Divide 60 into two such parts, that one pait is great^i 
than the other by 24. 
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(26) Divide 129 into two such parts, that three-sevenths of 
one is ^ess than the other by 59. 

(27) I divide 2*49 by a certain number ; the quotient is 4 
and the remainder • 37. What is the divisor ? 

(28) Dividing a certain number by '027, the quotient is 
61 16 and the remainder '003. What is the dividend ? 

(29) , What is the difference between twice the square of 12 
and the square of twice twelve ? 

(30) In an orchard of fruit trees one-half of them bear 
apples, one-fourth pears, one-sixth plums, and the rest, 50 
in number, cherries. How many trees are there in the 
orchard ? 

(31) What part of 25 units is |- of a unit ? 

(32) Three^fourths of the square root of a certain number 
is 21. What is the number ? 

(33) Five-sevenths of the square of a certain number is 
140. What is the number ? 

(34) Four-fifths of the cube root of a certain number is 1 2. 
What is the number ? 

(36) Eight-thirteenths of the cube of a certain number is 
36504. What is the number ? 

(36) Two-thirds of the sum of a certain mixed number and 
21 is 23. What is the number ? 

(37) Three-fifths of the difference between a certain num- 
ber and 37 is 18. What is the number ? 

(38) From the square root of a certain mixed number I 
take away if, and tive-sixths of the result is |f. What is 
the mixed number ? 

(39) To a certain number I add 2, I multiply the sum by 
4, I divide the product by 3, and I take 3 from the quotient. 
The remainder is 17. What is the number ? 

(40) Shew that the seventh power of 8 is the cube of the 
seventh power of 2. 

(41) What number is that, whose half multiplied by its 
third part gives 864 ? 

(42) What is the number, of which the seventh and eighth 
parts being multipHed together, and the product divided by 3, 
the quotient is 298! ? 
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XI7. On English Money. 

129. Having explained the principles and processes 
of Pure Arithmetic, we proceed to show how they are 
applied to Commercial affairs. 

Measxjres of Money. 

4 farthings are equivalent to i penny, 
12 pence are equivalent to . i shilling, 
2o shillings are equivalent to i pound. 

The symbol ;f placed before or over a number denotes pount/s, 

s after shillings, 

...... d, after pence, 

£ *. d. 
Thus ;^i4. 5^. 7^., or 14.5.7 stands for fourteen 
pounds, five shillings and seven pence. 

Since i farthing is one-fourth of a penny, 

2 farthings are one-half of a penny, 

3 farthings are three-fourths of a penny. 

Hence the sjrmbol \cL is placed for i farthing, 

\d. 2 farthings, or ahalfpenny, 

\d, 3 farthings. 

The symbol q,y placed after a number, is sometimes 
used to denote farthings : thus, 3^. stands for three 
farthings. 

130. We call ^14 a simple quantity, and £,\^ 5J. 7^. 
a compound qudLntity, because the former is expressed with 
reference to a single unit, while the latter is expressed 
with reference to three different units. 
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REDUCTION OF MONEY. 

131. The expression 5^*. 7^f. stands for a sum of 
money, which is made up of five shillings and seven 
pence. Now, since one shilling is equivalent to twelve 
pence, five shillings are equivalent to sixty pence; and 
therefore five shillings and seven pence are equivalent to 
sixty-seven pqnce, 

The process, by which we change the compound expres- 
sion 5^. *jd, into the equivalent simple expression 67^., 
is arranged thus : 

/. </, 

5.7 

12 



67d, 



and we describe the process thus : We change the 5 shillings 
into pence by multiplying by 12, and add to the product the 
T pence. 

Again, to change the compound expression £4, "js, io|^/, 
into an equivalent number of farthings, we proceed thus : 



;C *. 


d. 


4.7. 


loi 


20 




Zjs. 




12 




1054^/. 




4 





4218^. 
First we change £\ to shillings and add 7 j., making Zys, i 

then 87X. to pence 10^,, making 1054^. 

then 1054/jr. to farthings 2^., making 4218^. 
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Examples. (Izii) 
Reduce to farthings 

(1) z\d,\ 7id.; gd,; iif^. 

(2) 2s. 3^. ; 5 J. y^d, ; I2s. g^d. ; lys, 7 id, 

(3) £3' 12s, ; £s ; £2. 17s. eid ; £17. 4s, Sid. 

Reduce to pence 

(4) 6s, ; 4s, lod, ; 7s, lod, ; Ss, gd. ; 13J. 7d, 

I 

(5) /4 ; ^5- 2J- 4d. ; £17* 14^. 5^- ; £S^* 13^- 1 1^. 
(<5) £17^ loJ. ; ;f432. 15J. ick/. ; ;^I274. 17J. 9^. 

132. The converse operation, by which we express a 
simple quantity in terms of an equivalent compound 
quantity, will be best explained by the following Examples. 

Ex. (1). Nine farthings will be expressed as pence and 
farthings, if we divide 9 by 4 (since 4 farthings = i penny), set 
down the quotient as pence, and the remainder as farthings, 
thus : 9 farthings = |^. = 2\d, 

Ex. (2). Again, 33 pence will be expressed as shillings and 
pence, if we divide 33 by 12 (since 12 pence = i shilling), set 
doNvn the quotient as shillings, and the remainder as pence, 
thus : 33 pence = f| shillings = 2s, gd, 

Ex. (3). Also, 75 shillings = || pounds = £3. 15J, 

Ex. (4). To express 4275639 farthings in terms of ;^ s, d, 

farthings. 
4275639 



4 
12 

2P 



1068909^/. and 3 farthings over. 



^9^7 iS^* and 9 pence over. 



;f4453 and 15^. over. 
.*. 4275639 farthings =;£4453 15^.93^. 

These methods of expressing a given sum of money 
in another, but equivalent, form are included in the word 
deduction. 
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Examples. Qxiil) 

Reduce to pence and farthings the following numbers 
of farthings : 

(1) 57. (2) 173. (3) 197. 

Reduce to shillings, pence and farthings the following 
numbers of farthings : 

(4) 357. (S) 479. (6) 747. 

Reduce to £ s, d, the follo^ving numbers of farthings : 

(7) 4238. (8) 376289. (9) 542380. 

133. The copper coins in use in Great Britain are the 
Farthing, the Halfpenny, and the Penny. 

The silver coins in use are the Crown, (sj.), the Half- 
crown (2^*. 6d?.), the Florin (2^.), the Shilling, the Six- 
pence, the Fourpenny piece (or Groat), and the Three- 
penny piece. 

The gold coins in use are the Sovereign or Pound, and 
the Half-sovereign. The Guinea (215.) and the Half- 
guinea (loj. 6^.) are not in use, but reference is fre- 
quently made to them. 

The following facts should be remembered : 

4 Threepenny pieces make i shilling. 
3 Fourpenny » . . . . i shilling. 

5 Sixpences .......... i half-crown. 

40 Sixpences .4 i pound. 

S Half-crowns i pound. 

21 Sixpences i half-guinea. 

42 Sixpences i guinea. 

Ex. (1). How many fourpenny pieces are there in 

£, *. 
2 . 12 

20 

52 shillings. 
3 

156 fourpenny pieces. 
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Ex. (2). How many half-crowns are there in ;^26. 1 7^. 6/i ? 

£1^, = (8 X 26) half-crowns = 208 half-crowns, 

17^, ^d, = 7 half-crowns ; 

/. £26. 17s, 6d. = 2oS+7y or 215 half-crowns. 
Ex. (3). In 24381 half-crowns how many half-guineas 
ar€ *ihere ? 

half-crowns. 
24381 

5 



21 



C 



121905 sixpences 



1 741 5 



5805 half-guineas. 



(1 
(2: 

(3 
(5 

(6: 



How many 
How many 
How many 
How many 
How many 
How many 
How many 



Examples. (Ixlv) 

half-crowns are there in;^27. 12s, 6d, ? 
guineas are there in £22,$'^ ? 
pounds are there in 4360 guineas ? 
half-guineas are there in 15225 half-crowns? 
fourpenny pieces are there in 627 florins ? 
florins are there in 246 guineas ? 
half-crowns are there in 42375 half-guineas ? 



134. The following tables should be committed to 
memory, and the effect tested by writing down at sight 
the results in the set of Examples that follow the Tables. 



Fence Table,, 



12 pence are i o 



20 
24 
30 
36 
40 
48 

50 
60 

70 

72 

80 



I 

2 
2 

3 

4 

4 2 

5 o 

5 10 

6 o 
6 8 



8 
o 
6 
o 

4 
o 



/. d, 

84 pence are 7 o 



90 
96 
100 
108 
no 
120 



7 
8 
8 

9 

9 

10 



6 
o 

4 
o 



130 10 10 

132 II o 

140 1 1 8 

144 12 o 

150 12 6 
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Shillings Table. 



20 shillings are i o 



30 
40 

50 
60 
70 
80 
90 
100 
no 

130 



1 10 

2 O 

2 10 

3 o 

3 10 

4 o 

4 10 

5 o 

5 10 

6 o 



130 shillings arc 6 10 



140 
150 
160 
170 
180 
190 
200 
300 
400 
500 



7 o 

7 10 
8- o 

8 10 

9 o 
9 10 

10 o 

15 o 

20 O 

25 O 



Examples. (Izv) 

Express in terms of pence and farthings the following 
number of farthings : 



(1) 5. 

(5) 17. 

(9) 30. 

(13) 42. 

(17) 69. 



(2) 7. 

(6) 19. 

(10) 35. 

(14) 47. 



(3) II. 

(7) 21. 

(11) 36. 

(15) 59. 



(18) 75. (19) 87. 



(4) 15. 

(8) 27. 

(12) 39. 

(16) 63. 

(20) 94. 



Express in terms of shillings and pence the following 
number 6f pence : 



(21) 


19- 


(22) 


23. 


(23) 


37. 


(24) 


33. 


(26) 


39- 


- (26) 


43- 


(27) 


57. 


(28) 


68. 


(29) 


74. 


(30) 


86. 


(31) 


99. 


(32) 


105. 


(33) 


117. 


(34) 


126. 


(35) 


134- 


(36) 


145- 


(37) 


163. 


(38) 


179. 


(39) 


I9S- 


(40) 


247. 



Express in terms of pounds and shillings the following 
number of shillings : 



(41) 27. 


(42) 


39. 


(43) 


57. 


(44) 


79. 


(45) 93. 


(46) 


107. 


(47) 


129. 


(48) 


145. 


(49) 176. 


(50) 


198. 


(51) 


235. 


(52) 


247. 


(53) 258. 


(54) 


273. 


(55) 


297. 


(56) 


345. 


(57) 373. 


(58) 


412, 


(59) 


437. 


(60) 


459. 


& ARITU. 
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COMPOUND ADDITION. 

135. In adding compound expressions together, we 
follow the principles which regulate the process of Addi- 
tion in the case of pure numbers. 

Thus in adding sums of money we arrange them so 
that the pounds stand under pounds in vertical columns, 
shillings under shillings, pence under pence, and farthings 
under feirthings. For example, if we have to add to- 
gether 4J. 3^^/., 3J. 3^^., 5 J. 4^., and lyj*. gj//., we arrange 
them thus : 

X. d. 

4 . 3i 

J • 33 

5 . 4 

17 . 9i 



Adding the column of farthings, we find its sum to be 
6 farthings, and this being equivalent to i penny and 2 
farthings, we place -J under the column of farthings, and 
carry on i for addition to the column of pence. 

The sum of the column of pence, increased by i, we 
find to be 20 pence, and this being equivalent to i shilling 
and 8 pence, we place 8 under the column of pence, and 
carry on i for addition to the column of shillings. 

The sum of the columns of shillings, increased by i, 
we find to be 30 shillings, and this being equivalent to i 
pound and 10 shillings, we place 10 under the columns of 
shillings, and set down £^\ by itself on the left hand. 

Again, if we have to add together ;^26. 4^*. 9i^., 
;^32. I2J. 71^., ;^245. o^. 2^., ;^7. 15^". 8j^., and 4^". 8j//., 
we arrange them thus : 



£, 


f. 


d. 


26. 


4 . 


. 9i 


32 . 


12 . 


. 7i 


345 . 


. 


» 2 


7 . 


15 . 


.81 


. 


4' 


. 8i 


£311 . 


18 . 


.01 
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Adding the column of farthings, we find its sum to be 9 
farthings, and this being equivalent to 2 pence and i 
farthing, we place -J under the column of farthings, and 
carry on 2 for addition to the column of pence. 

The sum of the column of pence, increased by 2. we 
find to be 36 pence, and this being equivalent to 3 
shillings, we place o under the column of pence, and 
carry on 3 for addition to the column of shillings. 

The sum of the columns of shillings, increased by 3, 
we find to be 38 shillings, and this being equivalent to i 
pound and 18 shillings, we place 18 under the columns 
of shillings, and carry on i for addition to the columns of 
pounds. 

The sum of the columns of pounds, increased by i, we 
find to be 311, which we place under those columns, and 
the sum is complete. 



Examples. (Izvi) 

Perform the operation of addition on the following 
sums of money. 





d. 




d. 




d. 




d. 




(1) 


3J 


(2) 


Si 

2i 
2i 


(3) 


4i 

X 
3 

If 

2i 


(4) 


2 

3i 
li 
3i 






*. d. 




s. d. 




s, tL 




f. 


rf. 


(6) 


4' 7 


(6) 


6 . 8 


(7) 


5 . 9 


(8) 


7 • 


4 




3 • 3 




I . 9 




4 . 2 




4 . 


, 




4 . 6 




2 . 5 




2 . II 




3 " 


, II 




4. 9 




3 . 10 




3. 8 




I , 


• 9 




2 . 10 




4. 7 




I . 10 




I . 


' 5 




t. d. 


X. </. 


s. d. 


s. 


<;?. 


(0) 


3 • 2i 


(10) 


3. 4i 


(11) 


S. 6i 


(12) 


6 . 


oi 




4 . 3i 




7 • 9? 




3 . 9? 




I . 


5i 




I. Si 




I . lOj 




3 . loJ 




3 • 


8i 




2.6| 




3 • 4i 




I . 8i 




4. 


Hi 




2 •4x 




2. 8i 




4 . 7i- 




2 . 


74 



I 2 
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£ »' d. 


;^ *. d. 


£ s. d, £ 9. d. 


(13) 3 . S . 2 


(U) 5 . 8 . 3 


(15) 6.8.7 (16) !,(>.% 


4.6. 8 


7.9-6 


4.6.3 5.8.4 


7.9. 3 


3.4.9 


8 . 9 . 10 9.6.0 


2 . 4 . 10 


6.5.2 


9.7.6 7 . 4 . II 


4.9. 2 


9.0.4 


4.3.0 2 . 6 . 10 



£ s, d, £ s. d, £ *. d, £ t, d. 

(17) 3 . 4 . 3i (18) 4 . 7 . 5i (19) 7 • 8 . 4i (20) 6 . 2 . 5^ 

2.5.4Z 6.8.9^ 6.9.2 5.3. 2i 

7 . 6 . 8i 9 . 5 • 2i 5 . 2 . 7¥ 7 . 8 . 4¥ 

6.9.6i- 8.7.4i 6.3.9 8.9.1 

4 . 7 . 9i 5 . 9 • 6i 7 . 5 • 4i 5 • 3 . 3i 



(21) (22) (23) (24) 

£ s. d. £ *. d. £ 9. d, £ s. d. 

16 . 19 . 4 26 . 9 . 2 17 . 9 . 10 21 . II ., 3 

14 . 13 . 2 13 . O . II 61 . II . 4 37 • 5 . 9 
67 . 8 , 10 9 . 16 . 4 18 . 5 , 9 4.6.2 
42 . 5 , 8 67 . 17 . 8 28 . 14 . 7 17 . 17 . 7 
12 . 7 . 9 24 . 19 . 2 21 . 3 . 7 39 . 18 . 5 

15 . 10 . 4 39 • 15 • 3 93 . 14 . 6 47 . 11 . 10 



£ 9, d. £ 9, d. £ 9, d, 

(25) 16 . 3 . 71 (26) 35 . 8 . 9^ (27) 143 .17. 9i 

78 . 13 . 9I: 76 . 10 . 4i Zid . II . 2i 

21 . 17 . 4i 25 . 8 . 9 972 . 9 . 10 

5.3.7 4.0.7? 397 . 4 . 3i 

36 . II . 4i 36 . 12 . 5a: 674 . 4 . loj- 

42 . 8 . 2i 42 . 5 . 9i 538 . 9 . 6|: 



(28) 5729 . 14 . 9i (29) 9087 . IS . 7i (30) 432 . 17 . 9i 

627 . 7 . 5J 609 . 4 . 8 25 . 6 . 3^ 

906 . 2 . iii 2430 . 7 . 8i 347 . 19 • iiJ 

4312 . 17 . 4z 56 . 14 . 7 5429 . 8 . 71: 

127 . 12 . 91 401 , 12 . 9J 276 . 15 . 2| 

3097 . 4 . iQi 9320 . 5 . 8J 4329 . 3 . 8i 
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£ : d. 


£, *. 


d. 


£ : 


d. 


(31) 2 . II . 5| 


(32) 27 . 14 . 


"4, 


(33) 35 . 17 . 


3 


5 . 9. 6i 


39 . 7 . 


Si 


59 . 14 . 


7i 


7 . 3 . 8i 


57 . 18 . 


II 


97 . 13 . 


5i 


3 . 15 . 2 


48 . II . 


81 


47 . 12 . 


31- 


6 . 19 . 9l 


75 . 13 . 


9i 


84 . 9 . 


loi 


8 . 17 . iij 


91 . 16 . 


2i 


7^ . Z , 
£ #. 


4 


£ *. ^. 


£ X. 


d. 


d. 


(34) 257 . 2 . 3z 


(35) 527 . 18 . 


. 2i 


(36) 274 . 0. 


4-J 


349 . 8 . Hi 


821 . 7 . 


Ai 


3.5. 


3i 


546 . 19 . 9 


937 . 16 . 


9\ 


46 . 9 . 


7i 


847 . 18 . 2i 


742 . 9 . 


. loi 


4327 . 14 . 


9i 


437 . 17 . 5i 


497 . 13 . 


2^ 


562 . 14 . 


oi 


859 . 4 . loj 


865 . 17 , 


. zi 


4.5. 


2 


/ *. *^ 


£ ^ s. 


d. 


£ #. 


d. 


(37) 243 . U . 9 


(38) 2476 . 18 . 


6 


(39) 1846 . 12 . 


9 


57 . 12 . 8 


4329 . 4 . 


8 


47 . 13 . 


8 


286 . 5.6 


427 . 2 . 


9 


247 . 15 . 


II 


1247 . 18 . 9 


1004 . 13 . 


6 


3046 . 10 . 


2 


15 . 4.2 


17 . 9 . 


II 


5724 . 12 . 


9 


9 . 13 . 6 


427 . 18 . 


10 


47 . 9 . 


10 


427 . 4.0 


4306 . 7 . 


9 


537 . 18 . 


8 


2357 . 10 . 


742 . 19 . 


8 


2457 . 19 . 


6 


140 . 15 . 2 


407 . 12 . 


7 


S63 . 13 . 


8 


207 . 3-8 


46 . . 


2 


45 . 5 . 


2 


49 . 15 . 2 


17 . 4 . 


10 


304 . 15 . 


' 9 


£ *. d. 


£ *. 


d. 


£ *. 


d. 


(40) 4237 . 7 . 10 


(41) 6293 . 8 


. 4 


(42) 756. 8. 


3 


5396 . 14 . 3 


527 . 19 


. 5 


2479 . 13 . 


I 


257 . 3 . 2 


7249 . 12 


. 7 


3597 . 9 . 


9 


4976 . 15 . 8 


9627 . 6 


• § 


627 . . 


5 


2749 .0-5 


357 . 13 


. 8 


493 . 12 . 


7 


276 . 19 . II 


246 . 18 


. 2 


5.8. 


9 


7498 .9.4 


7538 . 7 . 


. 10 


14 . 19 . 


2 


5683 . 12 . 3 


6289 . 12 . 


• 9 


256 . 8 . 


7 


562 . 18 . 9 


47 . 8 . 


. 4 


4875 . 13 . 


9 


427 . 9 • 8 


56. 9 


. 2 


5792 . 15 . 


6 


64 . 12 . 5 


7423 . 19 . 


. 8 


897 . 12 . 


8 


4378 . 5 . 10 


2.5. 


II 


748 . . 


2 


8642 . 17 . 6 


357 . 2 . 


9 


«,57 . 4 . 


3 


957 . 14 . 2 


6579 . 8 . 


7 


8672 . 16 . 


II 



xi8 
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£ 


9. 


d. 


£ 


/. 


d. 


£ 


s. 


d. 


(43) 672 , 


9 


' 4 


(44) 8746 . 


2 . 


7 


(45) 569. 


18 . 


. 3 


856 . 


' 13 . 


► 2 


437 . 


9. 


5 


8423 . 


9- 


. II 


4397 . 


. II . 


. 10 


724. 


8 . 


9 


527 . 


. 


. 8 


5628 . 


. 4. 


. 9 


56. 


7 . 


II 


427 . 


6. 


? 


945 . 


. 12 . 


. 8 


4329 . 


19 . 


2 


7 . 


19 


. 6 


76. 


. 18 . 


' 3 


7 . 


18 . 


5 


4263 . 


II . 


4 


4397 . 


9 


. 10 


5827 . 


13 . 


8 


7423 . 


4 . 


■ 9 


6258 , 


. 7 . 


. 7 


659 . 


8 . 


7 


467 . 


18 . 


3 


427 . 


. 9. 


. 4 


56. 


7 . 


8 


857 . 


13 . 


. 5 


4. 


. 13 - 


. 6 


648 . 


12 . 


6 


75 . 


16. 


. 4 


4723 . 


7 ' 


• 9 


8742 . 


9. 


4 


10 . 


4 . 


. 3 


607 . 


> 4. 


. 8 


1043 . 


2 . 


5 


5016 . 


2 . 


. 9 


4000 , 


. 4. 


. 9 


406 . 


3 . 


8 


578. 


3 . 


. 8 


743 . 


12 . 

X. 


. 5 

d. 


27 . 


8 . 


9 


53 . 


17 . 


. 10 


£ 


£ 


X. 


d. 


£ 


/. 


d. 


(46) 6548 . 


. 12 , 


' 7 


(47) 847. 


13 . 


9 


(48) 4269 . 


18 


2 


304 . 


. 13 . 


' 9 


42 . 


15 . 


8 


5007 . 


3 < 


. II 


7240 , 


6 . 


, II 


7437 . 


9- 


10 


346 . 


9 ' 


. 3 


4379 - 


. 7. 


. 2 


508 . 


12 . 


5 


460 . 


13 . 


. 10 


, 5« 


. 10 . 


. 7 


473 . 


8 . 


9 


757 . 


9< 


. II 


7612 . 


13 . 


. 8 


1047 . 


I . 


4 


3591 . 


5 . 


7 


420 . 


. 7 . 


. 8 


II . 


II . 


7 


406 . 


2 


• 9 


6712 . 


. 4 . 


. 9 


2374. 


15 . 


8 


4. 


2 , 


. 4 


9125 . 


. , 


. 7 


476 . 


13 . 


4 


5^ 


3 


. 10 


709 . 


. 14. 


. 5 


60. 


. 


7 


7258 . 


14 . 


. 2 


1230 . 


■ 5 . 


. 9 


4720 . 


6 . 


5 


8423 . 


17 . 


. 9 


46. 


19. 


. 4 


582 . 


17 . 


3 


657 . 


18 


, 11 


725 . 


. 8 . 


. II 


68 . 


12 . 


5 


728 


3 . 


► 5 


4036 . 


. . 


• 9 


7409 • 


14. 


2 


6004 . 


4. 


. 8 


£ 


/. 


d. 


£ 


t. 


d. 


£ 


s. 


d. 


(49) 7245 


. 18 


. 6 


(50) 287 . 


9 . 


II 


(51) 8746 . 


13' 


• 9 


327 . 


. 


. 4 


463 . 


9 . 


2 


4073 . 


15 . 


. 2 


407 . 


. 9" 


• 9 


4704 . 


8 . 


10 


5209 . 


3 


. 8 


5806 . 


. II . 


2 


5608 . 


13 . 


5 


0^56. 


17 


. 2 


13 


. 12 


. II 


75 . 


9 . 


7 


8648 . 


, 


. 10 


5008 . 


15 


, 8 


724 . 


12 . 


4 


7932. 


12 , 


5 


732 . 


. 4 


• 9 


795 . 


10 . 


3 


6740 . 


3 . 


• 9 


36, 


. 


. 4 


6618 . 


15 . 


2 


4008 . 


15 ■ 


► 4 


597 . 


. 3 


. 10 


4. 


. 


9 


67. 


13 . 


. 8 


12 , 


. 4 


. 8 


437 . 


12 . 


II 


426 . 


5 - 


• 9 


8066 . 


. 17 . 


. 6 


76. 


2 . 


9 


7328 . 


4 . 


. 6 


7403 . 


. 13 


. 2 


7430 . 


5 . 


4 


8007 . 


15 < 


. 2 


258 


. 


. 5 


685 . 


17 . 


6 


59. 


9 « 


. II 


94. 


. 6 


. 8 


II . 


14. 


7 


720 . 


. 


. 8 
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COMPOUND SUBTRACTION. 

136. The process of subtracting one compound 
quantity from another is founded on the principles ex- 
plained in Art 20, and the following Example will supply 
all that is necessary to make the method clear : 

From 27 , 5 . 2| 

Take 13 . 17 . 4i 



£^3 ' 7 »9i 
Arranging the columns as in Addition, we reason 
thus : we cannot take 2 farthings from i farthing, and 
we therefore add 4 fartliings to the i farthing, making 5 
fartliings, and taking 2 farthings from 5 farthings we 
obtain as a remainder 3 farthings, which we set down 
under the column of farthings. 

We then add, by way of compensation, i penny to the 
4 pence in the lower line. We have then to take 5 pence 
from 2 pence, and as we cannot do this, we add 12 pence 
to the 2 pence, making 14 pence, and taking 5 pence 
from 14 pence, we obtain as a result 9 pence, which we 
place under the column of pence. 

We then add, by way of compensation, i shilling to 
the 17 shillings in the lower line. We have then to 
take 18 shillings from 5 shillings, and as we cannot do 
this, we add 20 shillings to the 5 shillings, making 25 
shillings, and taking 18 shillings from 25 shillings, we 
obtain as a result 7 shillings, which we place under the 
column of shillings. 

Finally, we add, by way of compensation, 1 pound to 
the 13 pounds, and we take 14 pounds from 27 pounds, 
obtaining as a remainder 13 poimds, which we place 
under the column of poimds. 

Examples. (Izvii) 



(1) From 


94 . 12 . 7 take 


£ 
58. 


9. 


d. 
2. 


(2) 


75 • 9 . 6 ,, 


47 . 


8 . 


& 



I20 
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(3) From 58 . 


13 . 


d. 

4 take 


49 . 14 . 


5 


W , 


, 276 . 


17 . 


'si ,, 


37 . 19 • 


7i 


(5) , 


, 1247 . 


5 . 


loi ,, 


1246 . II . 


81 


(6) , 


, 3000 . 


10 . 


7J ,, 


2998 . 13 . 


iij 


(7) , 


, 199. 


. 


oi ,, 


198 . 19 . 


lof 


(8) , 


, 80609 . 


5 . 


2i ,, 


79089 . 12 . 


Si 


(9) , 


, 44005 . 


7 . 


9i M 


7896 . 10 . 


2i 


(10) , 


, 30704 . 


. 


5 ,, 


29484 • . 


61 



COMPOUND MULTIPLICATION. 

137. To multiply a compound expression, as 
;^4. 8 J". 9i//., by a number, as 9, is equivalent to taking 
the sum of nine expressions, each equal to £/^, 8j. g^d. 
Instead of writing these expressions one under the other, 
and finding their sum by the process of addition, we 
obtain the required result by multiplying each of the four 
quantities, composing the expression, separately by 9, 
calculating the value of each result as in addition, setting 
down part of those results under the several columns, 
and carrying on part, as in addition, thus : 

£ *' d. 

4 . 8 . 9J 
9 

;£39 . 19 . 3i 

The process may be more fully explained thus : 

9 times 3 farthings = 27 farthings = 6J//. : set down 
under the column of farthings, and carry on 6 to the pence. 

9 times 9 pence = 81 pence, and 6 pence added gives %y 
pence = 7s. yi, : set down 3 under the column of pence, and 
carry on 7 to the shillings. 

9 times 8 shillings = 72 shillings, and 7 shillings added 
gives 79 shillings = £'^, 19 J. : set down 19 under the column 
of shiUings, and carry on 3 to the pounds. 

9 times 4 pounds = 36 pounds, and 3 pounds added gives 
39 pounds, which is set down under the pounds. 



Compound MuUipUcaiion. 1 3 x 

138. Wlien the multiplier can be split up into factors, 
eacli of which is not greater than 1 2, we multiply the 
compound expression first by one of the factors, and then 
multiply tlie product by another of the factors, as in the 
case of Simple Multiplication. 

Thus if we have to multiply ;^i2. 4J. l\d. by 15, we 
multiply first by 5, and the product by 3, thus : 

£, *' d, 
12 . 4 . 7i 



61 . 3 . li Product by 5. 
3 



£iS^ . 9 . 4-J Product by 15. 

Again, to multiply £17, 14s. 9^. by 180, we may pro- 
ceed thus : 

17 . 14 . 9 
10 





177 . 7 . 6 Product by 10. 
6 




1064 .5.0 Product by 60. 
3 




;f3i92 , 15 . Product by iSa 




Examples. (Izviii) 


Find the value of 


(1) 


4 things at 7 J. 3^. each. (2) 5 at 14^. (3) 6 at 7i(i, 


(4) 


7 at 9J. 6d. (5) 8 at 2s, ^d, (6) 10 at 2s, 2l-d 


(7) 


II at £2, I J. 4//. (8) 12 at £1, 4s, zd. 


(9) 


14 at 17s. 6d, (10) IS at 7s, lo^d, (11) 16 at 27J. 


(12) 


18 at 17^. 6d. (13) 20 at £$. i is, 4d, 


(14) 


21 at SJ. 7ld, (15) 22 at £s> us, 4^. 


(16) 


24 at £4, 7s. 2d, (17) 25 at 4s, 6d. 


(18) 


27 at ss. Hid. (19) 28 at 2J. Sd (20) 30 nX£u I2J. 


(21) 


33 ^t ;^r. 2j. (22) 35 at ;^i. 2s 6d. 



122 
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(23) 36 at 6j. 2\d. (24) 42 at £1, 125, 6d. 

(25) 44 at 19J. 10^. (26) 45 at 19J. 4//. (27) 48 at 3J. 7/^. 

(28) 50 at 2S, Sid. (29) 77 at 3J. 2^^/. (30) 224 at ^^d. 

(31) 336 at Sid, (32) 360 at 5^. 4^. (33) 560 at is. 4d. 

139. When the multiplier cannot be split up into 
factors, we may proceed as in the following examples : 

Ex. (1). To multiply ;^ 1 7. J2s. gld. by 79. 

£ *. d. 
17 . 12 . 9x 
10 



176 . 7 . 8i Product by ic. 
7 



1234 . 13 . Ill Product by 70. 
Multiplying first line by 9 158 . 14 . iij Product by 9. 

Adding the last two results ;^i393 . 8 . loj Product by 79. 

Ex. (2). To multiply ;^3. 17J. ()\d, by 3296. 

£ *» d. 

3 . 17 . 9i 
10 



38 . 17 . II Product by 10. 
10 



388 . 19 . 2 Product by 100. 
10 



3889 . II . 8 Product by iooq 
3 



Multiplying 5th line by 2 777 . 18 . 4 
Multiplying 3rd line by 9 35° • ^ • 3 
Multiplying ist line by 6 23 , 6 . 9 



1x668 . 15 . o Product by 3000. 



y 9 



by 200. 
by 90. 
by 6. 



Adding last four results ;^I2820 .1.4 Product by 3296. 

140. The following is a method by which the process 
of multiplying a compound quantity by a number greater 
than 1000 is somewhat shortened. We take as an illus- 
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tration the example just worked. The process is so 
simple that no verbal explanation is neccssaiy. 

3296 



d. 1648 
29664 the result of multiplying the top line by 9. 



12 



31312 



^. 2609 and 4//. 

2q5 f the result of multiplying the top line by 17. 



20 



5864,1 



£ 2932 and ij. 

9888 the result of multiplying the top line by 3, 



;f 12820 . \S, . 4//. 






Examples. 


Oxix) 




Find the value of 






(1) 29 things at 4J. dd, each. 


(2) 


39 at I2X. 6jd. 


(3) 47 at IS, 6id, 


(4) 


71 at IS, Sd, 


(5) 89 at 6s. Sd. 


(6) 


123 at 5 J. &ld. 


(7) 145 at;fi. 3J. 2//. 


(8) 


2154 at ;f 7, I J. sd. 


(9) 32iO'at;^r. iSs.6id, 


(10) 


2175 at;^2. isj. 4^d. 


(11) 3684 at £2. 6j. gld. 







141. In retail transactions quickness of calculation is 
attained by the following method : 

To find the cost of 12 articles at ^\d, each. 

The cost of 12 articles at id, each is i shilling. 
, , , , at jrf. each is 3 pence, 

, , , , at 3i^. each is 3J. 3^. 

Hence we deduce the following rule : 

To find the cost of 12 articles when the price of each 
IS given in pence and farthings, take as many shillings as 
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there zxt pence in the given price, and as many threepences 
as there 2xq farthings. 

Thus, 12 articles at 5J^. each will cost is, gd, 
, , at 7id. , , , , 7s. 6d. 

, , at gid, , , , , 9s,sd. 

, , at lyid, , , , , 17J. 6^. 

Hence, value of 24 articles at ^d, = 2 x 5^. = lar. 

, , , , , , at 4id, = 2 X (4i'. gd.) = 9J. 6^. 
, , 36 , , at 7i^. = 3 X (7 J. 6^.) = 22J. 6d, 
, , , , , , at i6id, = 3 X (i6j. 3^.) =48-*'. 9^«; 

and so, for any 7nultiple of 12. 

Thus also we obtain an easy method of calculation in 
such cases as the following. 

Cost of 15 articles at 2|^. = cost of 12+ cost of 3 

= 2J. 6//. + 7l^. = 3x. \\d, 

,, 57 ,, at 4|^. = cost of 48+ cost of 9 

= i8j. + 3J. £^\d, = 21 J. 41^. 

,, III ,, at 7j^. = cost of io8 + cost of 3 

= 65 J. 3^. + 1 J. 9i^. = 67J. oj^. 



Examples. (Izx) 

Write down, without going through the process of 
multiplication, the cost of ^ 



(1 
(4; 
(7 

(lo; 

(13 
(16 
(19 
(22 
(25 
(28 
(31 
(34 
(37 



3 things at 2\d, (2) 5 at z\d, (3) 7 at 4j</. 
8 at 7\d, (5) 6 at 9|^/. (6) 9 at i li^/. 

4 at \Qy\d, (8) 1 1 at z\d, (9) lo at \\d. 
7 at loj^. (11) 9 at 7J^. (12) 11 at \i\d, 

12 at Akd, (14) 12 at 7!//. (15) 12 at 9J^. 

12 at \i\d, (17) 12 at u. 2|^</. (18) 12 at I J. i^ld. 

12 at IS, 5K (20) 12 at is, J^d, (21) 13 at A\d, 

14 at 5i</. (23) 15 at Jid. (24) 16 at 8i^. 

17 at S^d, (26) 18 at 9j^. (27) 19 at Z^d, 

20 at Sid, (29) 26 at 2^d. (30) 28 at 4^^. 

33 at S\d (32) 37 at gid. (33) 41 at 7id. 

43 at 8-J^/. (35) 57 at 2^ (36) 73 at z^d. 

87 at 4f rtf. (38) 90 at S\d. (39) 97 at gid. 
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COMPOUND DIVISION. 

142. The process of dividing a compound quantity 
by a number is based upon the principles explained in 
the case of Simple Division, as will be seen from the fol- 
lowing Examples. 

Ex. (1). To divide £1^. I'js. ild, by 9. 

£ *. d. 
9) 13 . 17 . ij 

;gr . 10 . 9I Quotient. 

We reason thus : 

£1^ divided by 9 gives ;^i as quotient and £4. remainder ; 
£4 = 80 shillings, and 17 shillings added gives 97 shillings. 
97 J. divided by 9 gives lor. as quotient and ys. remainder ; 
ys. = 84 pence, and i penny added gives 85 pence. 
Ssd, divided by 9 gives gd, as quotient and 4//. remainder ; 
4//. = 16 farthings, and 2 farthings added gives 18 farthings. 
18^. divided by 9 gives 2^. as quotient, and no remainder, 

Ex. (2). To divide ;£'5i. 15X. 5^. by 35. 

jQ s. d, 

51 • 15 . 5 



The factors of 35 are 



5 

7 



10 



L^ - 9*7 Quotient 



Ex. (3). To divide ;^S3. 15^". Zd. by 112. 

I s. d, 

4 1 53 . IS . 8 
Thefactorsof 112 are ^ 4! 13 . 8 . 11 



2J 



7i Quotient. 
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Ex. (4). Divide ;^i 19232. li". \o\d. by 3465. 

3465)119232 . I . io|C^34 
10395 



15282 
13860 

1422 
20 

3465)28441(8^. 
27720 



721 
12 



3465)8662(21^ 
6930 

1732 
4 



3465)6930(22. 
6930 

.'. the Quotient is ;^34. Zs. i\d. 



Examples. (Izzi) 

I. Divide 

(1) ;£i. 3-y. 7l^. by 3. (2) ;^39. 7^. 6^. by 7. 

(3) ;^ii. 3J. td, by 12. (4) ;^43. 12^. 8^/. by 11, 

(5) J[fi, 2s, lid, by 10. (6) ;^22. lis, 6d, by 12, 

II. Divide 

(1) ;t98. us, gd. by 54. (2) ;^i3. 7^. 9^. by 63. 

(3) £2^. 14s, od, by 108. (4) £1^, %s, by 132. 

(5) £3. 9^. 4§^. by 45. (6) ;i;43. I2J. Zd, by 44- 
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III. Divide 

(1) ;gi67. 19J. 2^. by 145. (2) ;^4o. 8j. 4J^. by 24 1. 

(3) ;^453. "-f. ^d, by 365. (4) £ifi^<), is, id, by 9652. 

(5) £9Z* "• 2z^. by 291. (6) ;^i39. 31. 6d, by 1 17. 

IV. Find the value of the following 

;^I3. 17s, i\d, £^6, i6s. 4id. 



9 ^ ' II 

^'^^ 12 ^^^ 48 



(5) 


£S3' 15-y. ^d, 
112 




(6) 


£h 

240 


(7) 


;^i55 7J. 6^3?. 
1320 




(8) 


;^122. I5J. 4^.4-58. 


(9) 


£70, ss, 2idf.-r 


•95. 


(10) 


;^i67. 4s, 3^.-7-117. 


(11) 


;^7i. loj. Sd.-^ 


■125. 


(12) 


;^I20. lOJ. 7^.-f-2l6. 


(13) 


;^2i84. 17J. 8^. 


-7-504. 







143. One quantity is contained in another of the 
same kind as often as the measure of the first is con- 
tained in the measure of the second, the same unit of 
measurement being taken in both cases. 

Ex. (1). How many times is is. id, contained in 
16^". 3^.? 

IS, id, = i3d,; and i6s, 3//. = i95</. 

Now 13 is contained 15 times in 195 ; 

.'. 13^. is contained 15 times in 195^. 

Ex. (2). How many times is j^^, $s, 2d, contained in 
£87. 6s. 6d ? 

£4. 3J. 2^. = 998fl^ ; and £87. 6s, 6d. = 2og$Sd, 
Now 23258-7-998 = 21 ; 

•*• £4' 3^' ^d. is contained in £87. 6s. 6d, 21 times. 
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Examples. Qxrii) 

(1) How many times is £y^» i6j. contained in ;f346So? 

(2) £^.iis,^. ;£i22. 9f. 4//.? 

(3) £i.i2s.6d. ;^68. 5J.? 

(4) £17. I2J. 9J^. . . . jti393.ar. ioJ<f.? 

(5) Among how many persons must £6^u 14^. ii\d, be 
divided, so that the share of each may be £2, 15X. (^d, ? 

(6) Divide £17 into an equal nimiber of sovereigns, half- 
sovereigns, half-crowns, shillings, and sixpences. 



FRACTIONAL MULTIPLICATION AND 
DIVISION OF MONEY. 

144. Ex. (1). Find the value of ^ of 14J. Zd. 
i of 14s. Sd. = -i^i^ = 3f. 8^. ; 
/. i of i4r. 8^. = 3 X 3f. Sd. = iij. 

It is immaterial whether we divide by 4, and then 
multiply the quotient by 3, or first multiply by 3, and 
then divide the product by 4, thus : 

i of I4J. Sd. = 2JSJAL1± = 44i = jij^ 

Ex. (2). Find the value of ^ of -I- of ;£'43. 4s. 6d. 
f of |- of ;^43. 4J. 6</. = i? of ;^43. 41. 6^. 

IOX£4.3» 4.«- 6d. 

— 3X 

= 10 X ;^2. I J. 2d. = ;^20. 1 1 J. 8^ 

Ex. (3). What is the value of 2^ of 14^. gd. ? 

2f of i4f. 9d.=^ of 177^. 

= iiiii2£==2^?^=429j-d?:=;Si. 1 5 J. 9f^. 

Note. — To find the value of f x 2J. gd,, we extend the 
meaning of the sign x (as is explained in Art. 65), and re- 
place it by the word of. 

Thus J X 2s. gd, =: f of 2s. gd. = ^^ = is. 7id. 
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Ex. (4). Divide 41. 2d, by -f ; 

4r. 2^. ~- 1 = 4J. 2</. X f 

' = I of 4J. 2^. = 8 X lod, = 6j Zd. 

Ex. (5), Divide ;£4. 3 J. 9^. by 2^ ; 

£\. 3^. 9^.-^2| = ;f4. 3J. 9^.-T-| 

= * of jt4. 3J. 9<^. = ^'^'V'-^''- ^ £i' I". 4J^ 

Examples. (Ixxiii) 
Find the value of 

(1) J of 4J. 9^. (2) i of 7 J. 2^. 

(3) A of a guinea. (4) f of 3J. 6</. 

(5) i of i of 4J. lod. (6) f of A of ;£83- 16^. 3^. 

(7) 9|- of I J. i\d, (8) 5ff of half'-a-crown. 

(9; 2f of ;^5. 2J. 6//. (10) li of ;f99. 14J. 

(11) 2H of ;^32. 5 J. 8^. (12) 2f of 3f of ;^I7. 7J. ed, 

(13) ;^257. 2J. 3^. X A (14) ;f425. 3J. 9^. x ^ 

(15) ;f loi. 17^/5//. X 3^ (16) ;f 17. 7J. 7J^. X 4A 

(17) ;f 60. I J. Zd, -^ I (18) ;£2. dr. ^. -^ i| 

aS) £SZ' iSJ. 8^. -T- 6if (20) £z6. 2s. 9^. -^ 4i 

Note. — If we have to multiply a compound expression by 
a mixed number, it is not always necessary to turn the mixed 
number into an improper fraction, as we did in Ex. (3), but 
we can frequently effect the multiplication more neatly by 
multiplying first by the fractional part, and then by the whole 
number, and adding the two results. 

Thus, to multiply ;f427. 12s, 9^. by 5f 

/: /. rf. 
427 . 12 • 9 

si 



3 855 . 5 . 6 the result of multiplying the top line by 2. 

285 • I • 10 

2138 . 3 • 9 the result of multiplying the top line by 5* 



«Mi^a— «^> 



;^2423 ..5.7 

S. ARITH, 
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Examples. (Izxiv) 
Multiply • 

(1) ;C245. 13J. 4^. by 5 J (2) l6,y). \%s. id, by 7i 

(3) ;^42i4. 15J. 2^. by 6f (4) ;^8629. I2j. ZcL by 3I 

(5) ^7258. ITS, 6^. by 2J (Q ;f4372. 19X. 4^. by 6J 



XV. On Measures. 

145. Measures of Time. 

I second is written i sec, or i". 
60 seconds make i minute, written i min., or i*". 
60 minutes make i hour, written i hr., or 1^. 
24 hours make i day, written i da., or i*. 

7 days make i week, written i wk. 

In rough calculations a year is taken to consist of 365 days. 
In rough calculations a month is taken to consist of 30 days. 

A Lunar Month, or the time between two new moons, 
is rather more than 29^ days. 

The 12 months into which we divide the year are 
called Calendar Months ; they are of variable length, for 
7 of them contain 31 days, 4 contain 30 days, and 
February has 28 days (and in Leap-year 29). 

The names of the 4 months which have 30 days are 
given in the old verse : 

Thirty days have September, 
April, June, and November. 

To find whether a particular year is a Leap-year, we 
divide the number of the year by 4 ; if no remainder be 
left, the year is Leap-year, but to correct an error in our 
present Calendar, the centuries which are not exactly divi- 
sible by 400, as 1900, 2100 . . are to be taken as com- 
mon years, and not as leap-years. 
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Bzamples. (Ixzv) 

Reduction. 

(1) Reduce 6 hr. 17 min. 25 sec. to seconds ; 17**. 6". 43". 
to seconds. 

(2) Reduce 3 yr. 143 d. 16 hr. to seconds ; i yr. 13 d. o hr. 
4 min. to minutes. 

(3) Reduce 48567 min. to days ; 23576 sec. to hours. 

(4) Reduce 742392 sec. to days ; 174296 sec. to days. 

(5) Find the number of days, reckoning from noon of the 
one to noon of the other, between the following days in the 
year 1872 : 

1st February and 29th May ; 4th July and 2nd December ; 
3rd January and 15th October ; 24th February and 23rd June. 

Also between 25th December, 1872, and 25th May, 1873. 

Addition, 



hr. mm. sec. 




da. hr. 


min. 


wk. da. 


hr. 


(6) 14 . 21 . 37 


(7) 


23 ' 15 


• 16 


(8) 4.3. 


16 


17 . 13 . 32 




57 . 12 


. 38 


2.5. 


17 


9 . 47 . 43 




13 . 17 


. 43 


3.6. 


9 


12 . 53 . 54 




24 . 22 


. 7 


10 . 4 . 


13 


22 . 17 . 50 


hr. 


16 . 5 

min. sec. 


. 58 


4.2. 

da. hr. min. 


19 


yr. da. hr. 


sec 


(0) 3 . 137 . 15 (10) 


14 


. 43 . 13 


(11) 


42 . 14 . 30 • 


31 


4 . 243 . 6 


32 


. 36 . 40 




65 . 22 . 19 . 


42 


I . 56 . 7 


10 


. 12 . 53 




74 . II . 42 . 


15 


6 . 135 . 12 


16 


. 38 . 47 




24 . 18 . 58 . 


57 


7 . 85 . 9 


2 


. 52 . 8 


• 


43 . 3 . 29 . 


48 




Subtraction, 







Iv. min. sec. da. hr. min. wk. da. hr. 

(12) 7 . 14 . 26 (13) 123 . 16 . 4 (14) 4 . 6 . 18 
4 . 19 . 38 39 . 22 . 17 3 . 6 . 20 



yr. da. hr. yx» da. hr. da. hr. min. sec. 

(15) 3 . 147 . 14 (16) 4 . 45 . 16 (17) 14 . I . o . 13 

2 . 213 . 17 2 . 78 . 19 8 . 15 . 23 . 27 



K 2 
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(18) Multiply 13 hr. 14 min. 43 sec. by 35 ; 

17 hr. 13 min. 39 sec. by 43. 

(19) Divide 15 wk. 5 da. 17 h. 26 min. by 49 ; 

14 hr. 56 min. 41 sec. by 73. 

146. Measures of Length. 

12 inches make i foot, usually written i ft., 

3 feet I yard, i yd., 

5lyards i pole, i pa, 

40 poles I furlong, i fur., 

8 furlongs . . . i mile, i mi., 

3 miles I league i lea. 

Hence i furlong = 220 yards, and i mile = 1760 yards. 
Note. — Six feet make a fathom. 

CUtA Measures, 

2i inches make i nail, | 4 quarters make i yard, 
4 nails ..... I quarter, | 5 quarters i ell. 

Ex. (1). Reduce 3 mi. 5 fur. 17 po. 4 yd. i ft. 3 in. 
to inches. 

mL fur. po. yd. ft. in. 

3 . 5 . 17 . 4 . I . 3 
8 

29 fur. 
40 



1 177 po. 
Si 

588? the result of dividing 1 177 by 2. 
5889 

6477lr yd. 
3 



I9433i ft. 
12 



233205 inches. 
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Ex. (2). Reduce 47293 yards to poles. 

47293 yd. = (47293 -T- 5i) poles 
= (47293 -^V) poles 
= (47293 X Tv) poles. 

We may proceed thus : 

47293 yards 

2 



II 



94586 half-yards, 



8598 poles and 8 half-yards over. 
.*. 47293 yd. = 8598 po. 4 yd. 



Examples. (Izzvi) 

Reduction. 

(1) Reduce 3 yd. 2 ft. to inches; 4 mi. 3 fur. 4 po. to 
feet 

(2) Reduce 7 mi. 14 po. 3? yd. to inches ; 27 po. 4; yd. to 
inches. 

(3) Reduce 74325 yd. to poles ; 2423694 in. to furlongs. 

(4) Reduce 723964 ft. to miles ; 82976432 in. to miles. 



Addition, 



(o) 



yd. ft. 


m. 




mL fur. po. 




fiir. po. yd. 




4*2. 


7 


(6) 


13 . 4 . 20 


(7) 


2 . 19 . 2 




19 . I . 


9 




43 . 3 . 9 




4 . 25 . 2| 




5.2. 


10 




56 . 2 . 13 




6 , II . 3J 




23 . 2 . 


8 




4 . 7 . 32 




5 . 23 . 4 


% 


35 . I . 


6 




16 • 3 . 15 




3 . . li 




17 . 2 . 


4 




19 . 5 . II 




I . 21 . i2 
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SubtracHon, 

yd. ft. ia. mi. fur. po fur. po. yd. 

(8) 134 . 2 . 7 (9) 235 . o . 19 (10) 5 . 23 . li 
59 . I . II 184 . 5 . 24 4 . 27 . 4 



(11) Multiply 7 yd. 2 ft. 9 in. by ii ; 16 mi. 5 fur. 7 po. 
by 56. 

(12) Multiply 32 po. 3 yd. i ft. by 57 ; 36 mi. 3 fur. 6 po. 
Zl yd. by 49- 

(13) Divide 25 yd. i ft. 8 in. by 4 ; 17 mi. 3 fur. 7 po. 
by 27. 

(14) . Div'de 14 po. 2 yd. i ft. 8 in. by 32 ; 11 mi. 7 fun 
7 po. by 55 



147. Measures of Surface. 

141 square inches make i square foot, written i sq. ft, 

9 square feet i square yard, i sq. yd., 

30; square yards i square pole, i sq. po., 

40 square poles i rood, i ro. 

4 roods I acre, i ac. 

Hence i acre = 4840 square yards. 
640 acres = i square mile. 

Land surveyors make use of a Chain 22 yards in 
length, divided into 100 equal parts, called Links. 

« 

The square of 22 is 484, and therefore 10 Square 
Chains make an Acre. 

Note. — ^The Square Inch is a square whose side is an inch 
in length. 

Ex. (1). How many square inches are there in 3 aa 
9 Vo. 27 po. 27 sq. yd. 7 sq. ft 23 sq. in. ? 
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ac. ro. po. sq.yd. sq.ft. sq.in. 

3 . 2 . 27 . 27 . 7 , 23 

4 

14 ro. 
40 

587 po. 
30J 



1465 the result of the division of 587 by 4. 
17637 

I7783i sq. yd. 
9 



160054 

6i the result of multiplying J by 9. 

160060J sq. ft. 

144 



640263 
640240 
160060 

108 the result of multiplying J by 144. 

23048771 sq. in. 

Ex. (2). Reduce 74237 sq. yards to poles. 
74237 sq. yd. = (74237 -^ 30J) poles 
= (74237 -i- ifi) poles 
= (74237 X ^) poles. 
We may proceed thus : 

74237 yards 
4 



121 



{:: 



296948 quarter-yards 



26995 and 3 quarter-yards over 



poles 2454 and i parcel of 1 1 quarter-yards over. 

The remainder is (11 + 3) quarter-yards, or 14 quarter- 
yards, or 3I yd. 

.-. 74237 sq. yd. = 2454 po. 3i sq. yd. 



1 36 Measures of Sutface. 

Examples. (Izzvii) 

Reduction, 

(1) Reduce 5 ac. 3 ro. 17 po. 13 sq. yd. 6 sq. ft. 15 sq. in. 
to square inches. 

(2) Reduce 7 ac. 13 po. 5 sq. yd. 3 sq. ft. to square inches. 

(3) Reduce 250 acres to square yards, and 73 sq. yd. to 
square inches. 

(4) Reduce 5239 sq. in. to sq. yd., and 15376 sq. yd. to 
acres. 

(5) Reduce 34729 sq. yd. to sq. poles, and 562934 sq. in. 
to square poles. 

Addition, 



(6) 


ac. ro. po. 

47 • 2 . 13 


sq.yd. sq.(t sq.iii. 

(7) 19 . 7 . 42 


ac. ro. po. sq.yd. 
(8) 46 . 2 . 16 . 22 




72 . I . 24 


27 . 5 . 52 


17 . 3 . 14 . 13 




89 . 2 . 32 


32 . 8 . 124 


7 . I . 39 . 14 




4 . 2 . 23 


5.2. 72 


24 . 2 . 15 . 19 




27 . 3 . 8 


21 . 6 . 98 


12 . . 17 . 22 




42 . 2 . 5 

ac.ro.po. 
156 . 2 . 17 


56 . 3 . 135 

ac.ro.po. 

(10) 476 . I . 39 


4.1. 9 . 16 


(9) 


ac. ro. po. 

(11) 1423 . 3 . 38 




423 . • 15 


527 . 2 . 13 


1274 . , 14 




37 . 2 . 33 


348 , . 15 


396 . 2 . 23 




149 . I . 28 


49 . 3 . 4 


157 • I . 36 




27 . I . 14 


37 . . 28 


258 • . 12 




364 • 3 • 


247 . I .. II 


1249 • 3 . 25 




Subtraction, 




az; 


ac. ro. po. 

1 57 . 2 . 30 


sq.yd. sq.ft. sq.in. 

(13) 42 . 8 . 124 


ac. ro. po. 

(14) 16 . 2 . 




29 . 3 . 34 


36 . 8 • 139 


14 . 3 . 24 



ac. ro. po. sq.yd. sq.ft. sq.in. ac ro. po. 

(15) 247 . I . 14 (16) 39 • 7 . 12 (17) 245 . 3 . 19 
. 243 . 3 . 24 32 . 8 . y34 178 . 3 . 23 
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(18) Multiply 5 ac. 3 ro. 24 po. by 15 ; 17 ac. 2 ro. 13 po. 
by 53. 

(19) Divide 7 ac. 2 ro. 18 po. by 21 ; 29 ac. 2 ro. 37 po. 
by 71. 

148. Measures of Solidity. 

1728 cubic inches make i cubic foot, written i cub. ft. 
27 cubic feet make i cubic yard, written i cub. yd. 

A Cube is a solid figure contained by six equal squares. 
Hence a cubic inch is a six-sided figure, each of whose 
sides is a square inch. The lines that form the boundaries 
of the sides are called the Edges of the Cube. 

Examples. (Ixxvili) 

ReducHofu 

(1) Reduce 7 cub. yd. 13 cub. ft. to cubic feet ; 25 cub. yd. 
5 cub. ft. 143 cub. in. to cubic inches ; 14 cub. yd. 1374 cub. in. 
to cubic inches. 

(2) Reduce 74325 cub. in. to cubic feet ; 439284 cub. in. 
to cubic yards. 

(3) Reduce 5 J cub. yd. to cubic inches ; 3 cub. yd. 
5i cub. ft. to cubic inches. 

AddiHork 

cub yd.cubit. culMn. cub.7(Lcab.ft. cubin. cub.yd. cub.ft culxin. 

(4) 57 . 13 . 572 (5) 43 . 7 . 1638 (6) 528 . 16 . 432 

32 . 25 . 493 26 . 22 . 472 237 . 19 . 583 

46 . 19 . 374 19 . 16 . 1384 764 . 10 . 1359 

76 . 8 . 587 45 . 13 . 427 446 . o . 1275 

4 . 26 . 1249 26 . 5 . 1286 729 . II . 346 

52.. 14 . 1324 33 . 18 . 275 852 . 5 . 1473 



Suhtractioiu 

cub.yd.cub.ft. cub.in. cub.yd.cubJt cub.iii. cub.yd. cub.(t. cubJn. 

(7) 47 . 17 . 543 (8) 247 • 19 • 1274 (9) 527 • o • o 

38 . 23 . 726 239 . 18 . 1368 499 . 19 . 256 
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(10) Multiply 26 cub. yd 5 cub. ft. 49 cub. in. by 27 ; 
472 cub. yd. 17 cub. ft. 238 cub. in. by 53. 

(11) Divide 78 cub. yd. 13 cub. ft. 252 cub. in. by 12 ; 
472 cub. yd. o cub. ft. 141 6 cub. in. by 59. 

149, Measures of Capacity. 

2 pints make i quart, written i qt., 

4 quarts . . . . i gallon, i gall., 

2 gallons ... I peck, i pk., 

4 pecks .... I bushel i bus., 

8 bushels . . . i quarter i qr. 

Note.— A barrel of beer contains 36 gallons. 

Examples. (Izzlz) 
ReducHm. 

(1) Reduce 3 pk. i gall. 3 pt to pints, and 214 qr. 3-^ bus. 
to pints. 

(2) Reduce 4234 pt. to quarters, and 3047 galL to quarters- 

Addition. 

galL qt. pt bus. {Jc. gall. qr. bus. pk. 

(3) 4.3.1 (4) 4 . 3 . I (5) 42 . 5 . 3 

3 : 2 . i| 5 • 2 c li 27 . 7 . 2 

12. 3.0 I. 3. I 64. 3. I 

14 . o . li 4 . 2 . li 49 . 6 . 2 

5.2.1 3.1.0 12. 4.0 



Subtraction. 

galL qt. pt. bus. pk. galL qr. bus. pk. 

(6) 5 . 2 . o (7) 6 . 3 . o (8) 36 . 7 . 2 

4.3.1 5.3.1 29. 7. 3 



(9) Multiply 5 qr. 3 bus. 2 pk. by 63, and 15 qr. 2 bus. 
I pk. by 73. 

(10) Divide 13 galL i pt. by 15, and 348 qr. o bus. i pk. 
by 43. 
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15(X Troy Weight. 

24 grains make i pennyweighti written i dwt. 

20 pennyweights make i ounce, written i oz. 

12 ounces make i pound, written i lb. 

Chiefly used for weighing gold, silver, and jewels. 

Bzamples. (Izzz) 
Reduction, 

(1) In 27 ounces of gold how many grains are there ? 

(2) Reduce 7 lb. ; 14 lb. 3 oz. ; 25 lb. 9 oz. 5 dwt. to penny- 
weights. 

(3) Reduce 3 lb. 10 oz. 7 dwt. 5 gr. ; 7 lb. 4 oz. 17 dwt. 
15 gr. to grains. 

(4) Reduce 3145 gr. to ounces ; 42672 gr. to lb. 

(5) Reduce 72469 gr. to lb. ; 3246 dwt. to lb. 

Addition. 



lb. ox. dwt. 




oz. dwt. gr. 




lb. oz. dwt. gr. 


(6/ 21 . 2 . 12 


(7) 


7 . 13 . 21 


(8) 


13 . 8 . 6 . 14 


27 . 9 • 4 




4 . 6 . 19 




13 . 4 . 17 . 8 


3 . 8 . 17 




6 . 17 . 23 




5 . 10 . 13 . 


14 . 3 . 19 




2.9.5 




42 . 7 . 15 . 21 


7.6.8 




8 . 16 . 13 




12 . II . 19 . 23 




Subtraction. 





02. dwt gr. lb. oz. dwt. lb. oz. dwt. gr. 

(9) 6 . 19 . 13 (10) 37 . 8 . 6 (11) 35 . 9 . 8 . 22 
3 . 14 . 16 29 • 10 . 13 34 . II . 15 . 23 

(12) Multiply 7 lb. 5 oz. 9 dwt by 12 ; 6 lb. 8 oz. 19 dwt. 
by 21. 

(13) Multiply 10 oz. 16 dwt. 23 gr. by 37 ; 3 lb. 7 oz. 
10 dwt. 21 gr. by 41. 

(14) Divide 16 lb. 4 oz. 16 dwt. by 8 ; 7 lb. 10 oz, 17 dwt. 
7gr. by 15. 

(16) Divide 9 oz. 17 dwt 8 gr. by 37 ; 15 lb, 8 oz. 9 dwt 
12 gr. by 63. 



I40 



Avoirdupois Weight 



151. 


Avoirdupois Weight. 


i6 drachms 


make i ounce, written i oz. 


1 6 ounces 


. , . . I pound, I lb. 


14 pounds 


.... I stone, I St. 


28 pounds 


, . , . I quarter, , i qr. 


4 quarters 


.... I hundredweight, i cwt 


20 hundredweight 


.... I ton. 


The pound Avoirdupois contains 7000 grains Troy. 


The pound Troy 


contains 576P grains Troy. 



Examples. (Ixxxi) 
Reduction. 

(1) Reduce 11 cwt. to oz. ; 17 lb. to dr. ; 5 tons to lb. 

(2) Reduce 6 tons 7 cwt. to oz. ; 15 tons 2 qr. to lb. 

(3) Reduce 3 cwt. 6 lb. 5 oz. to dr. ; 3 tons 15 cwt. 7 lb. to lb. 

(4) Reduce 4763 oz, to cwt. ; 3749 lb. to tons. 

(5) Reduce 7432 oz. to cwt. ; 247294 dr. to cwt. 



(6) 



Addition. 



3 
19 

7 
14 

8 



oz. 

3 
8 

10 

5 

15 



dr. 

9 
6 

13 

7 
14 



qr. 
(7) 3 

4 
16 

S 

12 



lb. 
16 

7 

19 

20 
5 



oz. 

8 

12 

5 

13 
9 



tons, cwt qc 

(9) 34 . 17 . 2 



cwt. qr. lb. 
(10) 12 . 2 . 13 



12 

4 
18 

4 
75 



6 

II 

6 

15 
13 



3 
I 

o 

2 
I 



35 
53 
15 

14 
54 



o 
2 

3 
I 

2 



20 

25 

17 
12 

23 



cwt. qr. 

! (8) 13 . 2 . 


lb 
24 


II . 3 . 


5 


29 . I . 
16 . 2 . 


19 
9 


17 . . 


7 


tons. cwt. qr. 

(11) 347 . 19 . 2 . 


lb 


724 . II . I , 


13 


25 « 4.1. 


22 


419 .14 . 


9 


37 . 19 . 3 . 


14 


4 • 0.1. 


3 
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StibtracHon, 

lb. oz. dr. qr. lb. oz. cwt. qr. lb. 

(12) 16 . 13 . 5 (13) 17 . 13 . 3 (14) 19 . I . 4 

14 . II . 12 14 . 15 . II 17 . 3 . 18 



tons. cwt. qr. cwt. qr. lb. tons. cwt. qr. lb. 

(15) 37 . 19 . 2 (16) 16 . o . 3 (17) 74 . 15 . I . 13 
29 . 19 • 3 15 • 3 . 25 39 • 16 . 3 • 25 

(18) Multiply 17 cwt. 23 lb. 14 oz. by 7 ; 4 cwt 17 lb. 

by 45. 

(19) Multiply 6 cwt. 3 qr. 5 lb. by 23 ; 10 oz. 9 dr. by 37. 

(20) Divide 14 cwt. 2 qr. 8 lb. by 12 ; 32 tons 15 cwt. 
I qr. by 40. 

(21) Divide 16 cwt. 3 qr. 9 lb. by 65 ; 37 tons 4 c>vt. 3 qr. 
7 lb. by 17. 

152. To find the cost of i oz. Avoirdupois when the 
cost of I lb. is given. 

Suppose the cost of i lb. to be 5 shillings. 
Then the cost of i lb. is (5 x 48) farthings, 
of I oz. is -iyl^ farthings, 
or 5 X 3 farthings. 

Hence we deduce the following rule : 

To find tJie cost of i oz, when the value of \ lb, is given^ 
multiply the number of shillings in the price per lb, by 3, 
and take the result a^ farthings. 

Thus, if the cost per lb. be 4r. the cost per oz. is 12 farthings. 

dr. 18 

2S.i^, 7 

(for IS, 4^/. = 2|j., and 3 x 25- = 7). 

153. To find the cost of i lb. Avoirdupois when the 
cost of I oz. is given. 

This being exactly the opposite of the calculation just 
given, v/c have the following rule : 



142 Apothecaries Wd^, 

Divide the number of farthings in the price per oz. by 3, 
and the result will be the number of shillings in the price 
per lb. 

Thus, if the cost per oz. be 4|t/., the cost per lb. is 6 shillings. 

> » > > ZaA* > > > > S 

,, 19 5^- M >j ^J.ordr.8^' 

Examples. (Ixzxii) 

What is the cost per oz. when the cost of a pound is 
(1) 7 J. (2) 5 J. 4^. (3) 1 3 J. (4) 7 J. Zd, (6) 4J. 4^. ? 

What is the cost per lb. when the cost of an ounce is 
(6) 3^. (7) 5K. (S) 9^. (9) loi^. (10) 6J^.? 

154. Apothecaries* Weight. 

1. Mecuures of Weight. 

437? grains make i ounce, 
16 ounces make i pound. 
The grain is the same as the grain Troy. 
The ounce is the same as the ounce Avoirdupois. 

This is the table given in the British Pharmacopoeia. 
The Avoirdupois ounce and pound are taken, in prefer- 
ence to the ounce and pound Troy of the old table, 
because the former are used by wholesale dealers in 
drugs and medicines. In prescribing, many physicians 
still employ the scruple 9, of 20 grains, and the drachm 3, 
of 60 grains. 

155. 2. Measures of Capacity, 

60 Minims make i fluid drachm, written fl. dr., 



8 Fluid Drachms 


I fluid ounce, 


fl. oz. 


20 Fluid Ounces 


I pint. 


0, 


8 Pints 


I gallon. 


c. 



Note.— is a contraction for Octavus^ the eighth^ and C 
for Congius, a Roman liquid measure. 
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The relation of the measures of capacity to those of 
weight in these tables is given by the definition 

that I Minim is the measure of '91 Grain of Water. 

The connection may be better remembered by the old 
thyme 

A Pint of Water 

Weighs a Pound and a Quarter. 

156. Multiplication of Compound Quantities when 
the multiplier contains a fraction. (See page 129.) 

Examples. (Ixzziii) 

Multiply 

(1) 3 cwt. 2 qr. 12 lb. by 3| (2) 6 lb. 5 oz. 4 dr. by 2 J 
(3) 4 mi. 3 fur. 10 po. by i8| (4) 15 yd. 2 ft. 3 in. by 43f 
(5) 37 ac. 3 ro. 8 po. by 4^^ (6) 25 ac. 2 ro. 15 po. by 295 
(7) 27 sq. yd. 7 sq. ft. 36 sq. in. by 2| 

157. Division of Compound Quantities when the 
divisor contains a fraction. (See page 129.) 

Examples. Qxxxiy) 
Divide 

(1) 5 cwt. 2 qr. II lb. by 2\ (2) 7 lb. 4 oz. 14 dr. by 1 1\ 
(3) 7 mi. 2 fur. 12 po. by 4^^ (4) 17 yd. i ft. 3 ia by sJ- 
(5) 25 ac. 2 ro. 12 po. by 4f (6) 14 ac. 3 ro. 8 po. by 8J 
(7) 107 sq. yd. 4 sq. ft. 132 sq. in. by i8f 

158. XYI. Fractional Measures. 

Ex. (1). How many shillings and pence are there in 
g of a pound ? 

j of a pound :« | of 20 shillings. 
= J^2 shillings. 



100 



s \2S, &j. 
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Ex. (2). Find the value of ^ of £1$. $5. Zd. 

i of ;^I5. 5J. Zd, = 3 times f of ;^i5. 5^. 8^. 

= 3 times £2, 3J. Zd, 

Or thus : 



£ 


«. 


d. 


15 . 


5 


. 8 
3 


45 . 


17 


• 



;^6 . II . O 

Ex. (3). Find the value of 2^ of ^ of S acres. 

2j of ^ of 5 acres = V" oi A of 5 acres. 

= V k a^a of 5 acres. 

= f of 5 ac. 

= Vac. 

s I ac. 3 ro. 20 po. 



Examples. (Ixzzv) 

Find the value of the following : 

(1) f of ;^i ; I of ;^2. lor. ; f of ;^5. iSj. sd. 

(2) f of a mile ; A of an acre ; J of a cwt. 

(3) 2f of ;^54. 9J. Zd, I 3Jf of half-a-guinea ; |- of 3 J of a 
mile. 

(4) f of f of i^ of If of 2470 guineas ; f of J of 4i guineas. 
• (5) f of ;^i + f of IS. + i of i6j. 4i/. 

(6) A of ;f I + -J of 2s, 6^. + f of a guinea. 

(7) i of 5 ac.-3 ro. + | of 7 ac. 2 ro. 20 po. + | of 3 ro. 
15 po. 

(8) ^ of a year + ^ of a week + ^^ of an hour. 

(9) tk of a mile + f of a furlong + f of a yard. 

(10) i of 2 cwt. 3 qr. + |- of 5 cwt. 3 qr. 14 lb. + | of 7i lb. 
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159. The following are examples of an operation 
which is the converse of that just explained 

Ex. (1). Express 141. 7//. as the fraction of ;£5, 
ij\s, 7d, = 175^., and £$ = 1200^. 
Now id, =s -rioo of I200</. ; 
/. 175^. is -m^ of 120a/. 
Hence the fraction required is tUs} or "Hoi or ^ 

Ex. (2). Express 6 lb. 5 oz. avoird. as the fraction of 
31b. 12 oz. 

6 lb. 5 oz. = loi oz., and 3 lb. 12 oz. = 60 oz. ; 

.*. the fraction required is ^ 

Ex. (3). Express -J of 5 j. 9^^. as the fraction of \s, *]d. 

5^. 9^/. = 69^., and 4j. 7^/. = 55^. 

.'. 5^. 9fl?. is H of 4J. 7^?. ; 

.*. f of 5^. 9^/. is f of If of 4J. 7^. 

.'. the fraction required is | jj fg or f| 

Ex. (4). Express -^ of 2|- of 5 ac. 3 ro. as the fraction 
of \ of 14 ac. 2 ro. 

5 ac. 3 ro. = 23 roods, and 14 ac. 2 ro. = 58 roods ; 

.*. fraction required is (f of -^ of 23) -7- (J of $8) ; 

W 3XIAX33XS rkr 3 x 33 or ' 3 
7 >c s k 3 xj8 > or — 51,-* or aj 

Note. — ^There are several modes of demanding the 
operation explained in the foregoing examples. Thus 
the demand 

Express 3 shillings as the fraction of 6 shillings , may be 
put in the following terms : 

S. ARITH. L 
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(1) Reduce 3 shillings to the fraction of 6 shillings : 

(2) What part of 6 shillings is 3 shillings ? 

(3) What fraction of 6 shillings is 3 shillings ? 

(4) If 6 shillings be the unit, what is the measure of 3 
shillings ? 

Examples. (Ixzzvl) 

(1) Express i\d. as the fraction of 6j. 8|^. 

(2) Express ;^io. 5 J. 4//. as the fraction of ;^ii. 6j. ^cU 

(3) Express 5 j. 6^/. as the fraction of a guinea. 

(4) Reduce 9^. \Q\d, to the fraction of 13J. i\d, 

(5) Reduce 2 days 3 hrs. 5 min. to the fraction of a week, 

(6) Reduce 2 roods 20 poles to the fraction of an acre. 

(7) What fraction is 8 lb, troy i oz. 19 dwt. 9 gr. of 
131b. 7 oz. 5 dwt. 15 gr. ? 

(8) What part of 2 qr. 10 lb. 7 oz. 9 dr. is i qr. 7 oz. 
13 dr.? 

(9) What fraction of 4 lb. i oz. 8 dwt. 15 gr. is i lb. i oz. 
9 dwt. 15 gr. ? 

(10) If the unit of measurement be 2| yd., what is the 
measure of 7,\ ft. ? 

(11) If the unit of measurement be 5 inches, what is the 
measure of -^ of a mile ? 

(12) What fraction of 2 ac. 37 po. is 3 ac. 2 ro, i po. ? 



(13) Express } of is. as the fraction of a guinea. 

(14) Express 2* of 4 cwt. as the fraction of 3 qr. 4 lb. 

(15) Reduce ^ of a yard to the fraction of an inch. 

(16) What part of a guinea is f of a pound ? 

(17) What part of a gallon is f of a pint ? 

(18) What fraction of 2 miles is f of 6 poles 3 yd. 2 in. ? 

(19) What part of ;^3. 7 J. is 2f of 4f of half-a-crown } 

(20) Reduce | of 7 lb, 2; dwt to the fraction of f of 
5 lb. 6 oz. 

(21) What fraction of -^^ of a crown is -^ of a guinea ? 
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ZVn. Decimal Measures. 

160. Reduction of Decimals. 

Ex. (1). How many shillings' and pence are there in 

• 37s of a pound? 

•375 oi£i = (20 X .375)j. 

= 7-5J. 
and •$ of ij. = (12 X •5)<^ 

.'. -375 of;^i = 7J. W. 
The operation is performed more briefly thus : 

20 



s, 7-500 
12 



d, 6*ooo 
Ex. (2). Find the value of 3 • 16875 of JQ'^* 

;f 3-16875 



20 



J. 3 •37500 
12 

d, 4*50000 

4 



q. 2*ooocx> 
.•.;^3. 16875 =;^3. 3^.41^. 

Ex. (3). Find the value of •4256 of 12 t. 8//. 

.4256 of i2s, Sd, = '4256 of isid, = (152 X '4256)^ 

•4256 
152 

8512 
21280 
4256 



64*6912 
•*• Value required is 64*69x2//. 

L 2 
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Ex. (4). Multiply 27 ac. 3 ro. 14 po. by '235. 



ac ro. po. 

27 . 3 . 14 

4 

III ro. 
40 

4454 po. 
•235 



22270 
13362 
8908 



40 
4 



1046*690 



26 . 6*69 po. 



ac. 6 . 2 ro. 6*69 po. 

Ex. (5). Find the value of '2 J of jQi, 
•2§ of ;£! = if^ of ;^i = ^ oi£i = ^s. = 5J. lid. 

Or thus : 

;^-2555S 

20 



s, 5'ini 
12 



^- I '3335 
/. Value required is 5^. i|^ 



Examples. (Izzxvii) 
Find the value of 

(I) -625 of ;f I. 

(3) ;^-oo9765. 

(5) '046875 of I lb. avoir. 

(7) '425 of 3J. ^. 



(2) ;fi5-275. 

(4) '9375 of a cwt 
(G) 2-003125 of ;^8. 

(5) 2-46875 of ;£i. 3*. 
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(9) -SjofSJ. (10) 4-i3ofi2J. 3^. 

(11) '35 of 2 qr. 14 lb. (12) 2-125 of 3i guineas. 

(13) 2*1372 of 2 tons 5 cwt. (14) 5*247 of ;^5. 2j. td. 

(15) '45 of;f3. iolt. + 75 of 4r. 8^. + 3*245 of 3J. 4^. 

(16) 7 of ;f I + -8 of 7J. 6^. - 2-45 of I J. 8^. 

C17) -285714 of ;t3. 3J. + -142857 of ;f 3. \^s. + -34 of i6j. 6^ 

161. The following examples illustrate the" operation, 
which is the converse of that already explained. 

Ex. (!)♦ Express $s, 6d. as the decimal of ;^i. 

5J. 6d, = 66d,, and ;^i = 240^. ; 
,\Ss.6d. = ^of;^i. 

Now ^=:^= .275; 

.*. 5x. 6</. = '275 of;^i. 
Or, more briefly, thus : 



12 



20 



6*o d. 



5*5 s. 



'27S £' 

Where we first express 6d. as the decimal of a shilling, 
i.e. -5, and then express 5 -Si*, as the decimal of a pound, 
i.e. -275. 

Ex. (2). Express ^f, i^s. io|^. as the decimal 

2*0 



12 
20 



10-5 
15-875 



£ ri^m 



IS© Decimal Measures, 

Ex. (3). Express £i, $s. gd, as the decimal of 
£$. js. 6d. 

£ t. d. £ t, d, 

3.5.9 5.7.6 

20 20 

65 107 

12 12 

789 1290 

••. ;f3. S-f. 6^. is .611 .... of ;^5. 7J. Sd. 
Ex. (4). Express ^ of ss, g^d. as the decimal of § 

of 6j. 2^^. 

5J. 9z^. = 277^. ; and dr. 2^. = 296^. 

••• f of 5-^. 9z^. is I-2L2Z2 of f of 6s. 2d. 
3 ^ y^ I X 296 * 

A X 29^ "" a^^a^aoS - Yafa — ^ '^39* ' . * 

Xxamples. (Izzzviii) 

(1) Reduce i6s. ^id. to the decimal of a pound. 

(2) Reduce £i, i$s. /[d. to the decimal of 2 guineas. 

(3) Reduce Ss. o^d. to the decimal of £Z' 

4) Express £1. 2s. 3j^. as the decimal of j,^ 17. i6s. 4d 

(5) What decimal of ;^2 is ii.f. 9id.? 

(6) Reduce f of ;^4. 6s. gd. to the decimal of ;^2. lox. 

(7) Reduce f of a square pole to the decimal of an acre. 

(8) Reduce 5 po. 4 yd. 2|- ft. to the decimal of a furlong. 

(9) Express 3 qr. 3 lb. i oz. 12J dr. as the decimal of a cwt. 

(10) Express 15 hr. 14 min. 6 sec. as the decimal of 2 days 

(11) Express 6 cwt. 2 qr. 7 lb. as the decimal of a ton. 
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Tl I ■! ■ ---■III. 

(12) Express 12 grains as the decimal of a lb. troy. 

(13) What decimal of 10 guineas is ;^i. 19J. i\\d, ? 

(14) Express | of 14J. 4//. as the decimal of ;^i. 

(15) Reduce 3*45 of half-a-guinea to the decimal of 2J. dd, 

(16) Express } of 2 qr. 14 lb. as the decimal of a cwt. 

- (17) Express 4f of 7 oz. 4 dwt. as the decimal of a pound 
troy. 

Q8) Reduce 3 J of i\ of 5 cwt. 2 qr, 21 lb. to the decimal 
of a ton. 

(19) What decimal of a pound troy is f of a dwt. ? 

(20) Reduce 3 J guineas to the decimal of ;^2. 15J. 

(21) Reduce is. 6d, to the decimal of iV of ;f !• 

(22) Express iSs. /^\d, as the decimal of ;£ 1000. 

(23) Reduce ;^24*25 + 3*41 25 j. 4- 9*25^?'. to the decimal 

Of;^IO. 

(24) Express '43 of Zs, 3^?. as the decimal of 'oi of ;^9. 

(25) Express 'o^ of ;^2. 5J. + '23 of 3 J. 9^. as the decimal 
of -i^s of ^4. 3 J, 3^. to four places. 

The following are Miscellaneous Examples on Frac- 
tional and Decimal Measures, 

Examples. (Izzziz) 

(1) Add together;^! 5*1 25, 17*3125 shillings and 975 pence, 
and, reduce the result to the decimal o{ £2^, 

(2) If If of a sum of money be equal to f of 5 x. 10^., find 
the sum. 

(3) If a rupee be worth 2J. 4^., what decimal fraction is it 
of 9!^. 4i/. ? Express £fi>^&A ^n rupees and decimal parts of 
a rupee. 

(4) What is the simi of money of which f| is ;f 5. is. 11^.? 

(5) Find the value of '55 of ;^3 + '34875 of ;^io + 5*46875 
of ^3. 
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(6) What fraction of a crown is f of ;f 1 2 — j^ of 3 guineas ? 

(7) Reduce 5 oz. 2| dr. to the decimal of a lb. avoirdupois. 

(8) What is the value of 2-±4 ©^ ;f 26. 5 J. ? 

4 + ¥ 

(9) What fraction of a mile is f of 15 yd. i ft 4 in. ? 

(10) Find the value of \ of vjs, Zd. + 2*625 of u. — f of 
f of 5^. a4: + '263 of 25J., and reduce the result to the 
decimal of ^5. 

(11) Express £i^ ^s, \o\d. as the decimal of ;^3. 19J. 8^. 

(12) Add '40972 of 3J. to '27 of 8j., and express the result 
as the decimal of ;^i. 

(13) Subtract 1*327 of 308 days from I'i of a year, and 
express the result as the decimal of half a year. 

(14) Subtract '427083 of ;^i from '2345 of £fi. 17s. 6^/., 
and reduce the result to the decimal of ;^5. 

(15) Add together ^ of 17s. 6d, and '997916 of ;^i, and 
ceduce the result to the decimal of ;^5. 

(16; Find the value of j of f of ^ of 2 J of 247 guineas. 

\ (17) Find the value of ^ x '47 of ;^36o. 2s. ^d. 

(18) Find the value of 'oi x 'ioi of ;^74. i8j. 6d. 

(19) Find the value of 500 times the difference between an 
eighty-fourth part of 2| cwt. and a thirtieth part of i cwt. 
o qr. 3 lb. 

(20) What fraction is 4 lb. 3 oz. 10 dwt. 20 gr. of 6 lb. 
5 oz. 6 dwt. 6 gr. ? 

(21) How many ounces of gold, at ;^3*89375 per ounce, 
lire contained in a lump worth ;^ 113*6975 1 

(22^ Find the value of '375 of a guinea + '54 of Zs, 3^. 
+ '027 of ;^2. 1 5 J. 

(23) Add together ^ of a guinea, J^ of a pound, i^ of a 
Crown and -jV of a shilling, and reduce the result to the 
decimal of a pound. 

(24) Add f of f of 6j. 5^/. to ^ of f of half-a-crown, and 
express the result as the decimal of a pound. 
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(25) Express -ft- of '375 of ten shillings + f of half-a-trrown 
— f of a shilling as the decimal of a pound. 

(26) Express -J of 21s. + | of |- of ;^i - -jV of J of 5^. - i 
of fj of I J. as the decimal of a pound. 

(27) Express the difference between fj- of a guinea and j 
of 15X. 9^. as the fraction of ;f 100. 

(28) Express f of a guinea + | of a pound + J of 5^". — 
1 1 J. cjflf. as the fraction of ;^i. 5J. 



XVm. Decimal Coinage. 

162. By a decimal system of measures we mean a 
system, in which each unit of measurement contains ten 
units of the denomination next below it in the scale of 
measurement 

Various schemes have been devised for decimalising 
the coinage in this country, of which the following seems 
to be most in favour with the advocates of the proposed 
change : 

The Pound to remain as it now is. 

The Florin, which is the tenth part of ;^i, to be as it 
now is. 

The Cent, a silver coin, to be the tenth part of the 
florin. 

The Mil, a copper coin, to be the tcfith part of the cent. 

Thus £1 = 10 florins =100 cents = 1000 mils. 

The great advantage of such a system would be, that 
we could reduce z. compound quantity to a simple quantity, 
without going through the process of multiplication. 

Thus £2, 5 f. 6 c. 7 m. = 2567 mils, 
£7, o f. 6 c. 3 m. = 7063 mils, 
£1/^, 2 m. = 14002 mils. 
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Hence the commercial rules for Addition, Subtraction, 
Multiplication and Division of money would be replaced 
by the corresponding rules oipure Arithmetic 

Thus, to find the sum of ;^72S. 5 f. 6 c. 3 m,, 
^327. 4 f. 3 c, £2^. 4 c. 2 m., £i^, 2 £ and £i(i, we 
should write the operation thus, 

mils 

725563 
327430 

25042 

74200 

56000 

mils 1208235 
and this sum is equivalent to ;£i2o8. 2 f. 3 c. 5 m. 

Again, to multiply ;^42. 3f. 6 c. 4 m. by 378, we 
should proceed thus. 

tnilg 
42364 
378 

338912 
296548 
127092 

mils 16013592 
and the product is ;f 16013. 5 f. 9 c. 2 m. 

Further, we could express any compound quantity 
as the decimal of any particular unit of the system, by 
inspection. 

Thus £42. 4 f. 3 c. 2 m. = ;f 42*432 

= f. 424*32 
= c. 4243-2 



Examples, (zo) 

Heduce to mils the following amounts in decimal 
coinage : 

(1) ;£72.6f. (2) ;f6.4f.5c.6m. (3) ;f45. 3 f 2i c. 
(4) £7. 3c. (5) ;fi8.4m. (6) £19. 3l c. 
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Find the sum of 

(7) £6^ 8 f. 4 c. 2 m., £2,2. 3 c. 2 m., £1^ £1^, 2 f. 

(8) ;^374.3jf-, ;£432. 3f.4lc., 5f. 2c. 3 m., ;^i6. 4 m. 

Find the diflference between 

(9) £17* 3f. 4c. 5 m. and ;^i5. 5 f. 9 c. 8m. 
(1^) ;fi5' 4"^ and £1^ 9 f. 9c. 9m. 

Multiply 
(11) ;f 16. 7 f. 3 c, 8 m. by 43. (12) £ 143. 3 c. 4 m. by 73. 

Divide 

(13) ;Ci7S. 4f. 2C. 5 m. by 15. 

(14) ;^i674. 9f. I c. 8 m. by 189. 

163. To decimalise a sum expressed in our present 
system, we have to express the sum as the decimal of 
jQi^ according to the method of Art 161. 

Thus, to express jQi^, js. io\d. in decimal coinage, 
we proceed thus : 



4 


2«0 


12 


io*5 


20 


7-875 



£ 25-39375, or £2^. 3f- 9C. 3-75m. 

The converse operation, of changing decimal coinage 
into our present system, is performed in accordance mth 
the method of Art. 160. 

Thus, to express ;^27. 5 f. 6 c. 7 o. in our present 
coinage^ we proceed thus : 

;t 27-567 
20 



f. 11*340 
12 



d, 4*o8o 
•*• £V- 5 f» 6 c. 7 m. = ;^27. 1 1 J. 4 -08^ 
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Examples, (zoi) 

Express in decimal coinage 

(1) loj. (2) 5^. (3) 2J. 6rf. (4) u. 

(5) 6^. (6) \d. (7) Iz. &f. (8) ;f 4. 13^. 

(9) ;g7. I4r. 6//. (10) ;£i3. 15J. si'/. 

(11) £ifl. OS. Sd. (12) £S4. 3J. i|^. 

Express in our ordinary coinage 

(13) A cent. (14) A mil. 

(15) £14. 5f. (16) ;C3. 4f. 5c. 

(17) ;£/. 8f. 6 c. 4 m. (18) 423400 mils. 

(19) 43725 cents. (20) 4f. 6c.7'325m. 

(21) 543 '25 cents. (22) 7423.425 mils. 



XIX. Practice. 

164. Practice is the name given to a method by 
which we find the cost of any number of articles of the 
same kind when the price of one is given, or the cost of 
any quantity of goods of mixed denominations, when the 
cost of a single unit of any denomination is given. 

I. Simple Practice. 

r 

When the articles are of the same kind or denomi- 
nation. 

Ex. (1). Suppose I have to find the cost of 2478 
articles at 3J. 4//. each. 

Knowing that 3J, 4^. is one-sixth part of ;^i, I reason 
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thus : if the articles had cost £^i each, the total cost 
would have been £24^8 ; " 

/. as they cost i of ;^i each, the cost will be £^-^, or ;^4I3. 

The process may be written thus : 
y, 4^ is ^ of ;^i I ;C2478 = cost of the articles at £1 each. 

£413 = cost of the articles at 3J. 4^/. each. 

Ex. (2). Find the cost of 2897 articles at ;^2. 12s, 9//. 
each. 

;^2 is 2 X £1 2897 . 0.0 = cost at ^i each. 



10s, is -J- of;£i 
2s, is ^ of lar. 
Sd, is ~ of 2s, 
id. is i of Sd. 



5794 . 0.0=.. 

1448 . 10 . o = . . 

289 . 14 • o = . . 

96 . II . 4 = .. 

12 . 1.5 = .. 



..£2 ... 
. . lar. . . . 

• • 2J. ... 

• . od, ... 

• • ACv* • • • 



;^764o . 16 . 9 = costat;^2.i2j.9</. each. 



Note. — ^A shorter method would be to take the parts 
thus 

loj. = i of ;^i 1 2J. 6^. = J of los. ; 3^. = -^ of 2J. 6d, 

Ex. (3). Find the cost of 425 articles at £2, iSs, 4^. 
each. 

Since ;^2. 18/. 4//. is the diflference between £3 and 
IS. Sd. (which is -^ of ;^i), the shortest course is to find 
the cost at £3 each, and to subtract from it the cost at 
\s. Sd. each, thus : 

£ ». d. 

;^3 is 3 X;^i 425 . 0.0 = cost at £1 each. 



IS. Sd. is-i^of;^i 



1275 • 0.0= £3 •*»" 

35 . 8.4= IJ. 8^. each. 



£\2y) . 11 . 8 = cost at;^2. t8j. 4^. car 
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;S #. <i 


5 J. is \ of ;f I 


362 . 15 . 


IS, is \ of 5 J. 


90 . 13 . 9 


6^. is 7 of If. 


18 . 2.9 


l|i/. is i of 6^. 


9 • 1.4-5 




2.5. 4*125 



Ex. (4). A bankrupt pays 6j. i\d, in the pound ! 
what is the dividend on a debt of ;^362. 15J. ? 



= amount of debt 

= amount at ^s, in tlie £, 

^~ •••••■•••• 1 v. ..••■•• 

= 6//. 

= li^. 



;^I20 . 3 . 2*625 = amount at 6x. 'j\d, in £,. 



Note, — Shorter thus : 4J. = | of ;^i ; is. (id, = \ oi £1 \ 
i¥^* = ^ of 2J. 6^ 

Ex. (5). Pind the cost of 7841 articles at £,2, i ax. \od 

each. 

The cost at £\ each is ;^784. loj. 

784 . 10 . o = cost at £,1 each. 

2 



lof. is 1^ of ;^I 
IS, is 1^ of lor 
10^. is x^ of lor. 



1569. 


, 


. 


392 . 


5 ' 


, 


78. 


9« 


► 


32 . 


13 


.9 



£z each. 



lor. . . . 

• ••••• z<> • • • • • 

lod, . . . 



;f2073 . 7*9= cost at;f2. \2s, 10^. each. 

165. The fractions of a Unit, which have for their 
numerator Unity ^ are called Aliquot Parts of the unit 
Thus sx., being j of £,\^ is an aliquot part of a pound ; 
and 4 lb. being -^ of i qr., is an aliquot part of a 
quarter. 



The following tables of Aliquot Parts may be studied 
with advantage : 
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Of a Pound Sterling, 



los, is J 

6s, Sd. is i 

SS' is i 

4J. is| 

3J. 4^. is J 

2S: 6d is I 



2J. is ~ 
IS, Sd. is yV 
IS, is ^ 
6^. is ^ 
4^. is^ 
3^. is Ts 



Of a Shilling, 



6d, is I 

4^. is I 
Zd. is I 



2//. is i 
i\d, is f 
i^. is xV 



(9/*^ Pound Troy, Of an Ounce Troy, 
6 oz. is I lo dwt. is | 

4 oz. is i 5 dwt. is ~ 

3 oz. is ^ 4 dwt. is \ 

i\ oz. is I- 2 dwt is -s^ 



I oz. is 



12 



I dwt. is ^ 



ao 



lo cwt. is I- 
5 cwt. is i 
4 cwt. is f 
2 cwt. is Yc 



Avoirdupois Weight 

Of a Cwt, Of a Quarter. Of a Pound, 

8 oz. is 7 

4 oz. is i 

2 oz. is i 



2 qr. is ~ 14 lb. is 



I qr. is i 



a 



7 lb. is i 
4 lb. is ^ 



Examples, (zcii) 
Find the cost of the following articles : 



(1) 6325 at ()\d, 

(3) 5271 at I J. 3|flr. 

(5) 71041- at I J. 8|^. 

(7) 25ioat I4r. 71:^. 

(9) 2i54l:at;^7. IJ. 3^. 

(11) 20i7jat£i. 13J. 

(13) 3210 at ;^i. i8j. 6}^. 

^5) 2175 at;f2. 1 5 J. 4-J-^. 



(2) 3254 at io\d, 

(4) 1007 at IJ. loj^. 

(6) 4000 at I J. ii^d, 

(8) 7251 at 14J. Z\d, 

(10) 3684 at ;^2. 6j. 9Jrf: 

(12) 3142 at £1, 7s, lo^d, 

(14) 4321 at £1, 17s, Sid. 

(16) 3768Jat;,(;r. 7^. 4jrtr. 



i6o 
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(17) 4276 at £12, I \s, l\d. (18) 5783 at £1^ qj. t\d. 

(19) 3689! at £\(i. I2J. 9^. (20) 7483 at ;^22. 13J. 2|^. 

(21) What is the dividend on ;^4234. lor. at 5j. 6^^. in the;£ ? 

(22) What is the dividend on ;£4975 at 3^. ^\d, in the £ ? 

(23) What is the dividend on ;^3729. i8j. 6^. at 7/, 9j</. in 

the;S? 

II. Compound Practice. 

Ex. (1). When we have to find the cost of a quantity 
of goods of /«Mp<f// denominations (as i4cwt. 3qr. 171b.), 
the cost of a single unit of one of the denominations being 
given (as ;£'3. 7^. dd, per cwt.) we proceed thus : 



i4cwt. isi4 X I cwt. 



3 



s, 

7 



6 = cost of I cwt. 
2 



2 qr. is i of I cwt. 

1 qr. is ^ of 2 qr. 
14 lb. is y of I qr. 

2 lb. is y of 14 lb. 
I lb. is J of 2 lb. 



6. 15 . 







7 


47 . 5 . 





I . 13 . 


9 


16. 


IO| 


8. 


5i 


I . 


2H 




7« 



cost of 14 cwt 

2 qr. 

I qr. 

14 lb. 

2 lb. 



= I lb. 

£^0 . 5 . lOfl ac cost of i4CWt.3qr.i7lb, 

Ex. (2). What is the rent of 12 ac. 3 ro. 26 po. at 
;^3. 5 J. an acre ? 

£ s. d. ' 
12 ac. is 12 X I ac. 

2 ro. is ^ of I ac. 
I ro. is -J- of 2 ro. 
20 po. is I of I ro. 
5 po. is \ of 20 po. 
I po. is J of 5 po. 



the rent of I acre. 

12 ac. 

2 ro. 

I ro. 

20 po. 

5P0- 

I po. 

■■ 

^£41 . 19 . 375 = therentof12a.3r.26p. 



3 . 


5« 


, 


39. 


. 


. 


I . 


12 


. 6 




16 


• 3 




8 


. I'S 




2 


. 0-375 
4-87S 



PractUe, i6l 

Note. — ^When the divisor is any number less than 1 2 
(except 7) it is desirable to employ decimals, instead of 
vulgar fractions, to express the result of the division after 
the line of pence. 



(1 
(2 
(3; 
(4; 

(s: 
(6; 

(7 

(8; 
(9; 
ao: 
(11 
(12; 
(13: 
(14; 

(15 

(16; 

(17 

(18; 
(19; 
(20; 



Szamples. (xdil) 

25 cwt. 2 qr. 14 lb. at £3. 17X. 6//. per cwt. 
72 cwt. I qr, 1 81b. at £41. 5 J. %d. per cwt. 
78 cwt. 3 qr. 12 lb. at £2, 17s. gd, per cwt. 
37 cwt. 2 qr. 13 lb. at £^> 17J. lo/. per cwt. 
53 cwt o qr. 17 lb. at ;^3. us. 6d, per cwt 

2 tons 7 cwt. 2 qr. 5 lb. at ;^32 per ton. 

17 cwt I qr. II lb. at £2^. ys, 4^. per cwt. 
5 tons o cwt. 3 qr. 17 lb. at £7, ^s. 4d, per ton. 
8 tons 3 cwt. o qr. 27 lb. at ;^5. dr. Sd. per ton. 

3 lb. 4 oz. 7 dwt. at £4, 2s. 6d. per lb. 

5 ac. 3 ro. 4 po. 41- yd. at £10 per rood. 

12 cwt. 3 qr. 22 lb. 12 oz. at £3, iSs, 2d, per cwt 
10 ac. 3 ro. 26 po. at £2, i8j. lof^. per acre. 

6 tons 12 cwt. 3 qr. io?lb. at £3. 14^. S^d. per cwt 
63 cwt 3 qr. 17I lb. at 12 guineas per cwt. 

29 ac. 3 ro. 5 po. at loo guineas per acre. 
16 oz. 6 dwt. 20 gr. at ;^3. 17J. 6d, per oz. 
25 ac. I ro. 10 po. at ;^42. 2s, 4^. per acre. 

13 cwt. 3 qr. 17 lb. at ;^22. Ss. per cwt. 
319 cwt. 3 qr. 16 lb. at £2, 12s, 6d, per cwt. 

Invoices and Accounts, 



166. An Invoice is a statement in detail, sent by a 
Seller to the Buyer at the time the goods are delivered to 
the Buyer, of the quantity, description, and price of the 
goods. 

An Account is a statement sent by the Seller to the 
Buyer at the end of a term of credit, shewing the totals 
and dates of each Invoice and the sum total of the whole. 

8. ARITH. M 
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Each separate article or amount in an Invoice or an 
Account is called an Item. 

A Detailed Account is a full statement, sent by the 
Seller to the Buyer at the end of a term of credit, shew- 
ing the dates of delivery, the quantities, description, 
prices, and sum total of the goods delivered by the Seller 
to the Buyer during that term of credit. 

When an account has been made out it is rendered^ i.e., 
sent in to the Buyer. 

Note, — The terms here defined include all that is 
taught in the old text-books on Bills of Parcels, an 
exj^ression not now in common use. 

Specimen of an Invoice. 

Cambridge, May 28, 1874. 
Kichard Holmes, Esq., 

Bought of J. Williams & Co., 

19, High Street. 



5 lb. of Black Tea .... at 3^. 4^. 
8 lb. of Loaf Sugar .... at (3\d. 
2| lb. of Butter at u. 7^. 


I 


s. 
16 

4 
3 


d. 
8 

4 
III 


■ 


4 


III 



Specimen of an Account 

Cambridge, June 30, 1874. 
Richard Holmes, Esq., 

To J. Williams & Co., 19, High Street. 



1874. 






I 


s. 


d. 


May 28, 


To Goods, as per Invoice . 


. . 


I 


4 


III 


June 4, 


To ditto 


i . 


I 


10 





>> i5> 


To ditto 


> * 




15 





i» 25, 


To ditto 


» * 


• 


7 


6 




3 


17 


5^ 






■ 


^^^^ 


^^^g~ 


BM^ 
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Specitnen of a Detailed Account 

Cambridge^ June 30, 1874. 
Richard Holmes, Esq., 

To J. WiUiams & Co., 

19, High Street. 



1874. 
May 28, 

June 4, 
June 15, 

) > 

June 25, 

91 







£ 


X. 


</. 


5 lb. of Black Tea . 


at 3J. 4^/. 




16 


8 


8 lb. of Loaf Sugar . 


at 6\d, 




4 


4 


2| lb. of Butter . . 


at IS. 7</. 




3 


III 


10 lb. of Cheese . . 


at IS. od. 




10 





5 lb. of Black Tea . 


at 4r. od. 


I 








3 Pots of Marmalade 


at \od. 




2 


6 


1 1 lb. of Biscuit . . 


at \s. od. 




II 





I Jar of Pickles . . 


at i^. 6d. 




I 


6 


I Packet of Candles . 


at 5J. 6d. 




5 


6 


4 lb. of Raisins . . 


at 6d. 
£ 




2 







3 


17 


Si 



Examples, (zclv) 

Make out Invoices of the following Sales, supplying 
names and dates of your own selection. 

(1) io| lb. ribs of beef at iid. per lb.; 7 J lb. shoulder 
of mutton at 8^. ; 2^ lb. rump steak at is, ; 5 J lb. neck 
of mutton at gd. ; i| lb. suet at 11^.; 3x lb. veal cutlets 
at IS. 

(2) 5 lb. of black tea at 2s. Sd. ; 2J lb. of green tea at 
4s. 6d. ; i5y lb. of lump sugar aX Sid. ; 17 lb. of moist sugar 
at 4d. ; 7I lb. of raisins at 11^. ; 4 lb. currants at 6|^. 

(3) 151 yd. of flannel at 2s. ^d. ; 29 yd. of calico at Sid. ; 
25 yd. of Irish linen at 2s. 4d.; 17 yd. of towelling at is. 2d. ; 
1 2i yd. of brown holland aX iiid.; 3I doz. handkerchiefs at 
9^*. 10^. a dozen. 

Make out Accounts of the following Sales, supplying 
names and dates of your own selection. 

(4) 23 yd. of black silk at ys. Sd. ; 17 yd. of ribbon at 
loid. ; I3i yd. of silk velvet at gid. ; i| doz. pairs of stockings 
at 2s. gd. a pair ; 5 pairs of gloves at 3J. 3^. ; 18 yd. of muslin 
at 6id. 

U 2 
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(5) 5 pairs of blankets at £,\. 4J. ; \2\ yd. of merino at 
2J. \id,\ 15} yd. of cloth at 91. 6^/. ; 5!^ yd. of flannel at 
IX. 9<i'. ; 2 counterpanes at ;^i. 3^. 9^. each ; 25^ yd. of 
calico at 9d. 

» 

(6) 39I yd. of Brussels carpet at 5^. 4^/. ; 62J yd. of 
Kidderminster carpet at 3J. 6</. ; 27 yd. of cocoa-nut matting 
at IS, 2d, ; 347 yd. of drugget at is, yi, ; 437 yd. of India 
matting at \s, id. 

Make a Detailed Account of the Sales in Questions 
4, 5, 6, supplying names and dates of your own selection. 



ZX. Problems. 

167. The Unitary Method^ which is rapidly displacing 
the Rule of Three, will be gradually explained in this 
and the succeeding Sections. 

Ex. (1). If 23 bullocks cost ;^483, what is the cost 
of I bullock? 

Since 23 bullocks cost ;^483, 

I bullock will cost ;^^^ or ;^2i. 

Ex. (2). If 7 men do a piece of work in 12 days, how 
long iiviU it take i man to do it ? 

Since 7 men can do the work in 12 days, 

I man can do the work in (7 x 12) days, or 84 day& 



Examples, (xov) 

(1) If 17 lb. of sugar cost Zs, 6d., what is the price of i lb. ? 

(2) If a m^ Walk 62 miles in 4 days, how far does he walk 
daily ? 

(3) If 4 men reap a field in 6 days, how long will i man 
be doing it ? 

(4) If 10 eggs cost is. 3^., what is the price of an egg ? 
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(5) A sack of flour lasts 9 people 34 days, how long will it 
last I person ? 

(G) If the income-tax on £265 is £fi, 12s, 6d., what is the 
tax on ;^i ? 

Note I. — Each of the questions above requires only 
Multiplication ar Division for its solution. In some of 
those which follow, Multiplication ctfid Division are 
required 

Ex. (3). If 75 men finish a piece of work in 12 days, 
how many men will finish it in 20 days? 

In 12 days the work is done by 75 men. 

In I day the work is done by (75 x 12} men. 

In 20 days the work is done by ^Vb' ^ men, or 45 men. 

Ex. (4). A bankrupt's debts are ;^252o, and his assets 
(that is the value of his property) are ;^i89o ; what oin 
he pay in the pound ? 

In the place of ;f 2520, he can pay ;f 1890, 
In the place of ;f i, he can pay 4iflf> or £h or ^S-f* » 
.'. he pays 15 shillings in the pound. 

Ex. (5). A bankrupt's debts are £^26/^^ and he pays 
i2s, 6//. in the pound; what are his assets ? 

That which he has to meet a debt of ;^i is I2\s, 

That which he has to meet a debt of £^t,6\ is (4264 x 1 2\)s. ; 

.'. his assets are ^'*i*"S j.^ or £266$* 

Ex. (6). If 27 men can do a piece of work in 14 days, 
working 10 hours a day, how many hours a day must 12 
men work to do the same in 45 diys? 
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Since 27 men can do the work in (14 x 10} hours, or 140 
hoursy 

I man can do the work in (140 x 27} hr. 
.'. 12 men can do the work in '^^^'^ hr., or 315 hr. 
Now 315 hours have to be distributed equally over 45 days ; 
.'. the number of hours they work each day = ^j^ or 7. 

Ex. (7). If 7 lb. of tea cost 15/. 9//., what will be the 
cost of 12 lb.? 

Since 7 lb. of tea cost 15 J. 9^., 

I lb. of tea cost *g^g* or 2J. 3//. 

.'. 12 lb. of tea cost 12 x (2«. 3d.), or £,\, *j9, 

Ex. (8). If 9 horses can plough 46 acres in a certain 
time, how many acres can 12 horses plough in the same 
time? 

Since 9 horses can in the given time plough 46 ac, 

I horse can in the given time plough ^ ac. 

,\ 12 horses can in the given time plough ^ - ; --*- ac, 

or 6i|- ac. 

Ex. (9). If 15 horses can plough a certain quantity 
of land in five days, how, many horses will be required to 
plough it in 3 days? 

In 5 days the land can be ploughed by 15 horses ; 

In I day the land can be ploughed by (15 x 5) horses ; 

In 3 days the land can be ploughed by -^-^ or 25 horses. 

Note II. — In simple questions of this kind we have a 
supposition and a demand. Each contains two kinds of 
things ; in the supposition the magnitudes of both kinds 
are given ; in the demand a magnitude of one kind is 
given, and the appropriate corresponding magnitude of 
the other kind has to be found. The first line of the 
solution contains the magnitudes of the supposition so 
arranged, that at tJu end of tJie line we have that kind of 
tiling, of which the ma^iitude is required in the demand. 
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Thus in Ex. (9) the order of the supposition is changed 
and the magnitude, 15 horses, put at the end of the 
line, because we have to find how many horses will be 
required in the demand. 



Examples, (xcvi) 

(1) If a man walk 62 miles in 4 days, in how many days 
wiU he walk 93 miles ? 

(2) If 12 men reap a field in 4 days, in what time will 
32 men reap it ? 

(8) If 14 lb. of coffee cost 15J. 2</., what will be the cost 
of 1291b.? 

(4) If 350 acres of land cost ;^i225o, what will 273 acres 
cost? 

(5) If 3 lb. of mutton cost half-a-crown, how much will 
14 lb. cpst ? 

(6) When 8 eggs are bought for a shilling, how much 
must be given for three score ? 

(7) If 15 lb. of sugar cost 5 J. 7|^/., what is the cost of 
a cwt. ? 

(8) How many men can perform in 12 days a piece of 
work which 15 men can perform in 20 days ? 

(9) The rent of 17 acres is ;^59. loj., what is the rent 
of 86 acres ? 

(10) If a man walk 116 miles in 8 days, how far will he 
walk in 14 days ? 

(11) If 6 grains of silver be worth five farthings, what 
should be the weight of a crown ? 

(12) How much must be given for 25 lambs at the rate 
of;gi76for8o? 

(13) A farmer sells a flock of 270 sheep at £ifi a score, 
what does he get for them ? 

(14) A servant's wages being £\o, 8j. per annum, how 
much ought she to receive for 7 weeks ? 

(15) If 3 cwt. of sugar cost ;£$. 13J. 3</., what is the value 
of 147 cwt. ? 
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(16) If 4 yards of flaxmd be worth 7j. 8^., what are 57 
yards worth ? 

(17) A clerk's salary is ;f 191. i2j. 6//. per annum ; what 
ought he to receive for 60 days' service ? 

(18) A ship performs a voyage in 63 days, sailing at the 
rate of 6 knots an hour : how long wo^d it take her, if she 
sailed at the rate of 7 knots an hour ? 

(19) A man's annual income is ^408. i6x. : what does 
he receive for 15 days ? 

(20) A bankrupt's effects are worth £,21^^ and his debts 
are ;^io75 ; what does he pay in the pound ? 

Note III. — ^To one of the magnitudes in a supposition 
there is a corresponding magnitude of the same kind in 
the demand, and these magnitudes must be expressed in 
units of the same denomination. 

Ex. A man walks i m. i fur. 7 po. in 20 minutes : 
how long will he take to walk 41 m. 2 fur. 12 po. ? 

Here i m. i fur. 7 po. = 367 poles, 

and 41 m. 2 fur. 12 po. = 13212 poles. 

Then he walks 367 poles in 20 minutes ; 

he walks i pole in /^ min. ; 

he walks 1 32 1 2 poles in '^VftV" ^^^'^'j or 720 min. 



Examples, (xcvi) — tontinued, 

(21) If 3 bushels of wheat be worth 17J. 6^/., what is 
the worth of 43 qr. 6 bus. ? 

(22) If 15 yards of silk cost £,1, 13^. 9//., how much 
win 20 yd. I ft. cost ? 

(23) If 14 lb. of cheese can be bought for gj. 1 1//., what 
will be the price of 4 cwt. 32 lb. : 

(24) If 3 cwt 3 qr. cost £fi. 15^., what will be the cost 
of 2 cwt.? 

(25) If 2 cwt. 3 qr. 7 lb. cost l^, 17s, SJ^., what is the 
cost of 9 cwt ? 
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(26) If 3 cwt. cost ;f 4. 7J. 6^?., what is the cost of 7 cwt. 
2 qr. 141b.? 

(27) If 27 bus. ik pk. cost £10. 7J. 2j//., what is the cost 
of a bushel and a half? 

(28) If 3 cwt. 69 lb. cost £1^ y. 6d,, how much may 
be bought for ;^23. 12s, 6d. ? 

(39) If 7 bus. 2 pk. cost ;f 3. 5j. 5^., what will 4J bushels 
cost? 

168. Problems involving Fractums. 

Ex. If -^ of an estate be worth ;/I'iSoo, what is the 
value of 4 of the estate ? 

Since f of the estate is worth ;^i5oo, 
f of the estate is worth £^-^~ ; 
.'. the estate is worth £ ^''\^°° or ;f 3500. 
Hence J of the estate is worth ^ 4«yoo ©r ;^28oo. 

Examples, (zcvii) 

(1) If I oi an estate be worth £7S^o, what is the value 
of f of the estate ? 

(2) A person owns f of a ship and sells f of his share 
for ;^l26o i what is the value of the ship ? 

(3) If 3f lb. of tea cost 15J. 3^., how much can I buy 
for ^4. 3x. lOjd, ? 

(4) If -^ of a ton of coal cost 4^. 6^/., what is the price 
of 51 cwt. ? 

(5) If iT- of a piece of work be done in 25 days, how much 
will be done in i if days ? 

(6) A man walks 18 m. 2 fur. 26 po. 3f yd. in 5| houis. 
How long does he take to walk a mile and a half? 

(7) A gentleman possessing ^^ of an estate sold f of — 

of his share for ;^i2of ; what would | of t^ of the estate 
sell for at the same rate ? 

(8) If the carriage of 15*5 cwt. of goods for 60 miles 
cost 7s, gil.f how far ought 3*25 cwt. to be carried for the 
same money ? 
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(9) What is the value of — of i^ of a vessel, if a person 
who owns A of it sell § of f of his share for ;^35o ? 

(10) When the ounce of gold is worth ;^3'89, what is 
the cost of '04 lb. ? 

(11) If the price of candles 8-J inches long be 9</. per 
half-dozen, and that of candles of the same thickness and 
quality loj inches long be \\d. per half-dozen, which kind do 
you advise a person to buy i 

(12) If the carriage of 6o cwt. for 20 miles cost ;^i4i, 
what weight can be carried the same distance for £5 1% ? 

169. Problems relating to Work done in a certain time. 

Note I. — If a man can do a piece of work in 7 hours, 
the part of the work which he can do in i hour will be 
represented by ^. 

Ex. (1). A can do a piece of work in 5 days, and B 
can do it in 12 days. How long will A and B^ working 
together, take to do the work ? 

Here | represents the part A does daily, 
and -jV represents the part B does daily ; 
•*• \ + iV represents the part A and B do daily : 
.'. they do fl in 1 day : 

.'. they do ^ in -sV ^^7 • 
.'. they do the whole work in |f days, or 3^ days. 

Ex. (2). A can do a piece of work in 50 days, B in 
60 days, and C in 75 days. In what time will they do it, 
all working together ? 

Here 1^ + y o + yj represents the part they do daily. 
.-. they do ^^y or 3^, or ,% daily. 
.*. they do the work in 20 days. 

Ex. (3). A can reap a field in 44 days, and B can 
reap it in 5?- days. How long will they take to reap i^ 
working together ? 
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A does — or — daily. 

J? does — or — daily. 

/. together they do ^ + -^j or |ff daily. 
.'. they do jyy of the work in yj^ day : 
.'. they do the work in |^ days, or zfj days. 

Ex. (4). A and B can do a piece of work in 4 hours ; 
*!l and C in 3f hours ; B and C in 5f hours. In what 
time can A do it alone ? 

A and B can do 2 in an hour. 

A and C can do -^ in an hour. 

•% two men of yf 's strength, assisted by 5 and C, can do 

J + ^ff in an hour. 

Now B and C can do ^ in an hour. 

A two men of -^'s strength can do J + A — ^ in an hour, 
or ^ — ^, or H , or f in an hour. 

.*. A can do ^ in an hour : 
.'. A can do the work in 6 hours. 

Note II. — If a tap can fill a vessel in 5 hours, the 
part filled by it in i hour will be represented by \* 

Ex. (1). A vessel can be filled by three taps, run- 
ning separately, in 20, 30, and 40 minutes respectively. 
In what time will they fill it when they all run at the 
same time ? 

They fill ^ + ^ + jV of the vessel in i minute ; 

.'. they fill - \\%^ y or -H^ in i minute ; 

.*. they fill yij in 13 of a minute ; 

/. they fill the vessel in -^^ or 9^ minutes. 

Ex. (2). A bath is filled by a pipe in 40 minutes. If 
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is emptied by a waste pipe in an hour. In what time 
^vill the bath be full if both pipes be opened at once ? 

One pipe fills -^^ of the bath in a minute. 

The other empties ^ of the bath in a minute. 

• when both are running, :fe — ^, or j^ of the bach is 

filled in a minute ; 

\ the bath is filled in 120 minutes. 



Examples. (zeTiii) 

(1) A can do a piece of work in 6 hours ; B can do 
it in 9 hours. In what time will they do it if they work 
together ? 

(2) A can do a piece of wqjrk in 35 days ; B can do it in 
40 days ; C can do it in 45 days. In what time will they do 
it, all working together ? 

(3) A and B can reap a field of wheat in 3 aays ; A and 
C in 3? days; B and C in 4 days. In what time could 
they reap it, all working together ? 

(4) If three pipes fill a vessel in 6, 8, and 12 minutes 
respectively, in what time will the vessel be filled when all 
three are opened at once ? 

(5) A does ^ of a piece of 'Work in 14 days. He then 
calls in B, and they finish the work in 2 days. How long 
would B take to do the whole work by himself? 

(6) A does a piece of work in 3 hours, which is twice the 
time B and C together take to do it ; A and C could together 
do it in If hours. How long would B alone take to do it ? , 

(7) A can do a piece of work in 27 days, and J? in 15 days ; 
A works at it alone for 12 days, ^then works alone 5 days, 
and then C finishes the work in 4 days. In what time could 
C have done the work by himself? 

(8) A cistern is filled by 2 pipes in 18 and 20 min-ates 
respectively, and emptied by a tap in 40 minutes ; what part 
of it will be filled in 10 minutes when all are opened at the 
same instant ? 
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170. Problems relating to Clocks, 

The minute-hand moves 1 2 times as^ fast as the hour- 
hand, and therefore in 12 minutes the minute-hand gains 
II minute-divisions on the hour-band. 

Ex. (1). Find the time between 3 and 4 o'clock when 
the hands of a watch are together. 

At 3 o'clock there are 15 minute-divisions between the 
hands ; we have therefore to find how long .it will take the 
minute-hand to gain 15 minute-divisions on the hour-hand. 

The minute-hand gains 11 minute-divisions in 12 minutes ; 

I minute-division in ff minutes ; 

15 minute-divisions in -^^t^ minutes; 

»•. the time required is 'V," min., or i6iV '^^'^^ P^st 3. 

Ex. (2). At what time between 2 and 3 are the hands 
of a clock at right angles to each other ? 

When the hands are at right angles there is a space of 
15 minute-divisions between them. 

Hence, since at 2 o'clock there are 10 minute-divisions 
between the hands, we have to find how long it will take 
the minute-hand to gain io-|-i5, or 25 minute-divisions 
on the hour-hand. 

The minute-hand gains 11 minute-divisions in 12 minutes ; 

I minute-division in -H- minutes ; 

25 minute-divisions in ' 5 " * minutes ; 

*•. the time required is 'V/* min., or 27^ min. past 2. 

Ex. (3). At what Hmes between 6 and 7 are the 
hands of a clock at right angles to each other ? 

Twice between 6 and 7 this will occur : first, before 
the minute-hand has overtaken the hour-hand ; secondly, 
after the minute-hand has passed the hour-hand. 

Now, since at 6 o'clock there are 30 minute-divisions 
between the hands, we have to find : 
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First, how long it will take the minute-hand to gain 
30 — 15, or 15 minute-divisions on the hour-hand ; 

Secondly, how long it will take the minute-hand to 
gain 30 + IS, or 45 minute-divisions on the hour-hand. 

The process in each case will be similar to that in the 
preceding examples, and the rerults are i6rV min. and 
49 iV niin. past 6. 

Ex. (4). Find the time betv^een 7 and 8 o'clock when 
the hands of a watch are opposite to each other. 

When the hands are opposite there is a space of 
30 minutes between them, and at 7 o'clock there is a 
space of 35 minutes between the hands. 

Hence in this case we have to find how long it will 
take the minute-hand to gain a space of 35 — 30, or 
5 minutes on the hour-hand. 

The process will be similar to that in the preceding 
examples, and the result is $-h min. past 7. 



Examples, (zciz) 

At what time are the hands of a watch together 
between the hours of 

(I) 4 and 5. (2) 6 and 7. (3) 9 and 10? 

At what time are the hands of a watch at right angles 
to each other between 

(4) 4 and 5. (5) 7 and 8. . (G) 11 and 12? 

At what time are the hands of a watch opposite to 
each other between 

(7) I and 2. (8) 4 and 5. (9) 8 and 9 ? 

We now give a set of Miscellaneous Examples, which 
may be solved by the application of the principles laid 
do\\'n in this Section. 
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Examples, (o) 

(1) If for a given sum I can have 1 200 lb. carried 36 miles, 
how many pounds can I have carried 24 miles for the same 
sum? 

(2) If a silver cup weighing 20 oz. 19 dwt. 2^ gr. cost 
£i^' 1 5 J. 3^^., what is the price per oz. ? 

(3) If 3 cwt. 3 qr. 21 lb. 12* oz. cost £,\» 8j. 9^., what is 
the price per cwt. ? 

(4) If f of a ship be worth ;^3264, what is the value of | 
of the ship ? 

(5) A silver tankard weighs i lb. 10 oz. ; what is its 
value, when a dozen spoons, weighing 3^ oz. each, are 
worth;^i3. lOf. ? 

(6) A man spends ;^I5. &f. every 35 days, and saves 
;^ioo a year. What is his annual income ? 

(7) What is the income-tax on £(f]^ at ^d, in the;^ ? 

(8) When the income-tax is (id. in the £^ a man pays 
;Ci5. 7J. 6^. ; what is his income ? 

(9) What is the dividend on a debt of ;f375. 15 J. 9<f., 
when 13J. 4^. is paid in the ;£ ? 

(10^ A person after paying 5^. in the £ for income-tax 
has ^724. 1 1 J. Zd, left. What is his gross income ? 

(11) A man's income is reduced from ;£68o to ;^66o. 3J. 4//., 
when he has paid income-tax. What is the tax on ;^i ? 

(12) If a man travel 540 miles in 24 days, walking 
6 hours a day, how many miles will he travel in 3 days, 
walking 8 hours a day ? 

(13) If II yards of cloth cost ;^3. 19J. oj^., how many 
yards can be bought for ;^24. 15J. 11 j^f. ? 

^14) A bankrupt's effects amount to 2548 guineas, and 
his debts to ^£3057. I2j, What will he pay in the pound ? 

(15) If 356 ac. 3 ro. 39J po. be let for ;^95i. iqj. 10^., 
what is the rent of a piece of ground which contains 
17 ac. 2 ro. ? 



17^ Problems, 



(16) If a cubic foot of ice wegh 57} lb., how many 
cubic feet of ice will weigh a ton ? 

(17) If 10 horses and 132 sheep can be kept 8 days 
for jf5o. iQf., what sum will keep 15 horses and 148 sheep for 
the same time, supposing 5 horses to eat as much as 84 
sheep? 

(18) Find the cost of 4 tons 13 cwt. 2 qr. 3 lb., when 
3 qr. 5 lb. cost £\. 13J. ^\d, 

(19) A man receives only 15J. in the £^ of what is due 
to him, and thereby loses ^150. lof. 6^. What was due 
to him ? 

(20) If a fourpenny loaf weigh 3 lb. when wheat is 57J. 
a quarter, what will it weigh when wheat is 64r. 6^. a 
quarter? 

(21) The income of a parish is ;f 7591. loj. ; how much 
in the £, wiU produce a rate of ;f 474. idr. \\d. ? 

(22) What is the cost of 183!- yards of cloth, when 2| 
yards cost a guinea ? 

(23) A man's wages are;£i. 19;. 6^. for a month of 30 
days : how much can he demand from the loth of May to 
the 27th of October inclusive? 

(24) If 15 men can perform a piece of work in 22 days, 
how many men will finish another piece of work 4 times as 
large in a fifth part of the time ? 

(25) If the rent of 39 ac. 2 ro. 20 po. be;^i48. lu. \o\d, 
what is the rent of 6 acres ? 

(26) A garrison of 2100 men has provisions for 9 months, 
but receives a reinforcement of 600 men ; how long will 
the provisions last ? 

(27) If 72 men dig a trench in 63 days, in how 
many days will 42 men dig another trench three times as 
great ? 

(28) What is the income corresponding to an income-tax 
of ;^I3. 25, 6^., at the rate of ^d, in the pound? 

(29) If 2 cwt. 3 qr. 14 lb. of an article cost £fi, I4r. 2//., 
how much can be bought for £\\, 17 J. 6^. ? 

(30) If 42 men finish a work in 36 days, how many will 
finish twice as large a work in 27 days ? 
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(31) A gives away in charity | of his income, and pays 
Yo of it in rates and taxes ; with these deductions he has 
£473' ^3^' i^» l^ft » what is his gross income ? 

(32) After paying income-tax at the rate of 4^. in the 
pound, a man has ;f 476. iSs, 44/. left. What sum did his in- 
come-tax amount to ? 



COMPLEX PROBLEMS. 

171. We now proceed to cases in which the supposi- 
tion, expressed in the simplest form, contains more than 
two magnitudes^ the demand containing the same number 
of magnitudes, all of which are given, except one, which 
has to be found. 

F4X. (1). If 12 horses can plough 96 acres in 6 days, 
how many horses will plough 64 acres in 8 days ? 

In 6 days 96 acres can be ploughed by 12 horses. 
In I day 96 acres can be ploughed by 6 x 12 horses. 
In I day i acre can be ploughed by ~fi horses. 
In 8 days i acre can be ploughed by fjij horses. 
In 8 days 64 acres can be ploughed by * VkV&' ' horses. 
,•, the number of horses required is 6. 

Ex. (2). If 35 bushels of oats last 7 korses for 20 
days, how many days will 96 bushels last 18 horses? 

35 bushels last 7 horses for 20 days. 

I bushel lasts 7 horses for f| days. 

I bushel lasts i horse for ^ffZ. days. 
96 bushels last i horse for *^V/g^ days. 
96 bushels last 18 horses for 'g^Z^g^ days. 
.'. the number of days is 2 if 

Examples, (ci) 

(1) If 40 acres of grass be mowed by 8 men in 7 days, 
how many acres will be mowed by 24 men in 28 days ? 

(2) If ;£i2 will pay 8 men for 5 days* work, how much 
will pay 32 men for 24 days' work ? 

S. ARITH. N 
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(3) If a regiment of 939 soldiers consume 351 quarters of 
wheat in 168 days, how many soldiers will consume 1404 
quarters in 56 days ? 

(4) If two horses eat 8 bushels of oats in 16 days, how 
many horses will eat 3000 quarters in 24 days ? 

(5) If a carrier receive two guineas for the carriage of 
3 cwt. for 150 miles, how much ought he to receive for the 
carriage of 7 cwt 3 qr. 14 lb. for 50 miles ? 

(6) If I pay lOLf. for the carriage of 2 tons for 6 miles, 
what must I pay for the carriage of 12 tons 17 cwt. for 34 
miles? 

(7) If the carriage of 60 cwt. for 20 miles cost ;f 14. lo^., 
what weight can I Imve carried 30 miles for £^, Zs, gd. ? 

(8) If 3 men earn dr. Sd, in 4 days, what sum will 18 
men earn in 16 days ? 

(9) How many bushels of wheat will serve 72 people 8 
days, when 4 bushels serve 6 people 24 days ? 

(10) If a man travel 1^50 miles in 5 days when the days 
are 12 hours long, in how many days of 10 hours each will 
he travel 500 miles ? 

(11) If the carriage of goods weighing 5 cwt 2 qr. 12 lb. 
for 150 miles come to £^. $s» 5^., what will be the charge 
for carrying four waggon-loads of the same, each weighing 
7 cwt. o qr. /lb., the same distance ? 

(12) If ;f 15. I2J. pay 16 labourers for 6 days, how many 
labourers at the same rate will ;^35. 2j. pay for 8 days ? 

(13) If the gas for 5 burners, 5 hours every day, for 10 
days, cost 4r. 35., how many burners may be lighted 4 hours 
every evening for 15 days at a cost of ;^3. 16s, 6d. ? 

(14) If a travelling party of three spend ;^38 in 4 weeks, 
how long will £gs last a travelling party of five at the same 
rate ? 

(16) If it cost ;f 26. 14;. yd. to keep two horses for five 
months, what will it cost to keep three horses for eleven 
months ? 

(16) If it cost £2g,.7s. 6d, to keep 5 horses for 6 weeks, 
how long may 3 horses be kept for ;^20. i is, 3^. ? 
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(17) If 5 men can reap a field of 127 acres in 3? days, 
working 16 hours a day, in what time can 7 men reap a 
field of 15 acres, working 12 hours a day? 

(18) If 858 men in 6 months consume 234 quarters of 
wheat, how many quarters will be required for the consump- 
tion of 979 men for 3 months and a half? 

(19) The wages of 5 men for 6 weeks being £^\^ 5^., how 
many weeks will 4 men work for ;£i9 ? 

(20) If 7 men mow 22 acres in 8 days, working 1 1 hours 
a day, in how many days, working 10 hours a day, will 12 
men mow 360 acres ? 

(21) If 10 horses consume 7 bus. 2 pk. of oats in 7 days, 
in what time will 28 horses consume 3 qr. 6 bus. at the 
same rate ? 

(22) If 44 cannon, firing 30 rounds an hour for 3 hours 
a day, consume 300 barrels of powder in 5 days, how long 
wiU 400 barrels last 66 cannon, firing 40 rounds an hour for 
5 hours a dav? 

(23) If die wages of 29 men for 54 days amount to 
/80. 9r. 6^., how many men must work 12 days to receive 

Z407? 

(24) What must I pay for the hire of 4 horses for 5 
months, if I pay £18 for the hire of 3 horses for a month ? 



XXI. Simple Interest. 

172. Interest is that which is paid by one, who bor- 
rows money, for the use of the money. 

The money lent is called the Principal. 

The Borrower agrees to pay at what is called a certain 
Rate of interest, which is usually reckoned by the sum 
paid for the use of ;^ioo for i year. Thus, if I bor- 
row ;f 500 for I year, and agree to pay £2^ for the use 
of the money, I am said to borrow at tlie RcUe of 5 per 
cent per annum, that is, I agree to pay £$ for the use of 
every ;£ioo in the loan at the end of the year. 

N 2 



I So Simple Interest, 



The sum made up of the Principal and Interest added 
together, is called the Amount at the end of the time for 
which the money is borrowed. 

173. The solution of questions relating to Interest 
depends on precisely the same principles as those ex- 
plained in the last Section, and it is only because of the 
necessity of explaining technical terms that there is any 
occasion to separate this or the succeeding Sections 
from Section xx. 

For, just as we reason about the question 

What must I pay for the hire of 4 horses for 5 months, if 1 
pay ;^i8 for the hire of 3 horses for a month ? 

so do we reason about the question 

What must I pay for the use of ;^55o for 3 years, if I pay 
£^ for the use of £iqo for a year ? 

Ex. (1). To find the Simple Interest on £26^$ for 
3 years at 4 per cent, we reason thus : 

Interest on ;^ioo for i year is ;^4 ; . 

on £1 for I year is /t|^ 

on £267^ for I year is £^^^ 

on £267 S for 3 years is ;^^^*^^ 

/. the interest is £^-^%%^ or £{107 x 3), or ;^32i. 

Hence we derive the following Rule : 

Multiply the Principal by the Rate per Cent and by 
the Number of Years, and divide tlie product by 100. 

The process stands thus : 

2675 



10700 
3 



£32100 
.'. the interest is ;f 321. 
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Ex. (2). Find the interest on £,Z1^^' i^-^- ^^ for 5i 
years at 3J per cent. 



;C t. d. 

3749 . 16 . 8 Principal 
3z Rate, 



937 . 9 • 2 
I 1249 . 10 . o 



;^i2i86 . 19 . 2 

5I Number of Years. 

6093 .9.7 
60934 . 15 . 10 



l^lo,2Z . 5 . 


5 




20 






-y. 5,6s 






12 






^. 7.85 






.'. the interest is 


;^670. 


Ss. 7'^S^^ 



Note I. — When we divide ;^67028 by 100, the quo- 
tient, obtained by cutting off the two figures on the right, 
is ;^67o, and tlie remainder ;^28 ; this remainder, reduced 
to shillings and 5 shillings being added, is equivalent to 
565 shillings ; tliis, divided by 100, gives 5^. as quotient, 
and 65 sh&lings as remainder; this remainder, reduced 
to pence and 5 pence being added, is equivalent to 785^. ; 
this, divided by 100, is equivalent to' 7 '85^. 



Examples, (cii) 

Find the Simple Interest 

(1) On £27 s<^ for 6 years at 5 per cent, per ann. 

(2) On ;^3625 for 8 years at 4 per cent, per ann. 
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(3) On £,1100 for 3 years at 4I per cent, per ann, 

(4) On ;^8825 for 6J years at 4 per cent, per ann. 

(5) On ;^3256. 15^. for 5 years at 4 per cent. per. ann. 

(6) On ;£3265. 12^. for 5I years at 4 per cent, per ann. 

(7) On £2\o for 7 J years at 5 per cent, per ann. 

(8) On £,1%^, 8j. lod, for z\ years at 4J per cent, per ann. 

Note II. — ^When the interest for parts of a year is 
required, they may be expressed as the fraction of a year : 
thus 

Ex. (3). To find the interest on ;£'3742. i6x. for 2 yr. 
5 mo. at 4 per cent. 





3742 . 


16 




4 




1497 I . 


4 

2A 


12 


74856 . 







6238 . 





29942 . 


8 


;^36i,8o , 


8 






20 


J. 


16,08 




12 


d. 


.96 


,\ the int 


:erest is 


£361, i6s. o'96</. 



Note III. — In calculating Interest for a number of 
dayf, it is to be remembered that 73 days is -J of a com- 
mon year. 
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Ex. (4). Find the Interest on £216 for 219 days at 
4 per cent 

276 
4 

1 104 

3 (fof 219 days = f of a year) 

3312 



£6,62 . Zs. 
20 

s. 12.48 
12 

.'. the interest is;^6. 12s. 576<f. 

Ex. (6). Find the Interest on ;^4oi. los, for 273 
days at 3 per cent. 

Interest for i year = £^^^1^ = £^^^^ 

' ^ lOO ^ 20O 

.'. Interest for i day = jj^ o{£m^ 

.-. Interest for 273 days = £ 'liliUl^ = ;£?§§§ = ;£9*oo9. 

Note IV. — In calculating the number of days between 
two given days of the year, the rule is to include one oj 
them only in the calculation. Thus from Jan. 4 to Jan. g 
will be 5 days. 

Examples, (oiii) 

Find the Simple Interest 

(1) On £1^6 for 9 months at 4 per cent, per ann. 

(2) On ;£28o for 7 months at 3i per cent, per ann. 

(3) On ;^4oo for 3 years and 35 days at 3} per cent 
per ann. 
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(4) On ;^38o for 3 years and 45 days at 4i per cent, 
per ann. 

(5) On ;f 304. 4J. 3^/. for 8 days at 4 per cent. 

(6) On ;^584.- loj. for 42 days at 5 per cent. 

(7) On ;^38o. 4J. 74, from Jan. i to April 30, 1872, at 4J- 
per cent. 

(8) On ;^5S4. loj. for 3 months at 4 per cent. 

(9) On £jQO for 2 years and 51 days at 5i per cent. 

(10) On ;f 204. 17X. Td, from Aug. 3 to Jan. 9 at 5 per cent. 

174. In particular cases shorter methods may with 
advantage be employed in practical calculations, of which 
we will mention two. 

L If the rate of interest be 5 per cent 

To find the interest on £12^6, 8x. 4^. for i year at 
5 per cent. 

Take a shilling for every 20 shillings, 

and a penny for every 20 pence. 

The interest required = 1276J. + 5^. 

Examples, (civ) 

Find the yearly interest at 5 per cent on the following 
sums: 

(1) ;^27289 ; (2) ;^2645. 10^. i (3) ;^34569. iS^- 1 

(4) £4672. 4r. 2d, ; (5) ;^863. I2J. 6d, ; (6) £/^S^7. 2s. 6d, 

II. If the rate of interest be 3 per cent 

This is the case of most frequent occurrence in practical 
work, as the rate is that of the chief part of Government 
Securi^es. 

The interest being payable half-yearly^ the calculation 
is made for half a year's interest in the following way. 
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Find the interest on £2/^6t, 12s, 
for half a year. 


lod, at 3 per cent 


2467 . 12 . 10 




1233 . 16 . 5 




£^7fii .9-3 




20 




s, 0*29 




12 





d, 3-51 
.*. Interest required is £yj» os, yi. 

Examples, (ov) 

Find the half-yearly interest at 3 per cent, on the 
following sums, neglecting fractions of a penny. 

(1) £3S^7'6s.Sd. (2) £75^3- 3S' Ad. 

(3) ;^8642. iSs, gd, (i) ;f6s43. 12s, 6d. 

(5) ;f 37643- 9J« 4^- (6) £729^7' 13^- 10^. 

175. We have explained how to find the Interest 
(and Amount) when the Principal, Rate, and Time are 
given. We shall now explain how to find the Rate, or 
Time, or Principal, when the other two and also the 
Interest (or Amount) are given, 

Ex. (1). At what Rate per cent, will ;^52o amount 
to ;£'754in 9 years? 

Here Interest = £7 $4 — ;f 520 = ;^234. 
Thus the interest on ;^S2o for 9 years is ;t234. 
♦". interest on ;^52o for i year is £^^f 
on £t for i year is £jUh9 
on ;tioo for i year is £^p-^1^, or £$. 
.*. Rate required is 5 per cent. 
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Ex. (2). In what Time will the Interest on ;^36o 
amount to ;£'i26 at 5 per cent ? 

Interest on ;f 360 for i year is £ ^\\% " or £,\Z. 

Then, since ;f 18 is the interest for i year, 

;f I is the interest for A yr., 

;^ 1 26 is the interest for -^ yr., or 7 years. 

.'. Time required is 7 years. 

Ex. (3). What Principal will amount to £fi^o in 
3 years at 4 per cent ? 

Interest on ;f 100 for 3 years at 4 per cent is ;^i2. 

.•. ;£i 12 is the amount which has for its Principal ;^ioo, 

;£i is the amount which has for its Principal £,\-i°i ; 

;£840 is the amount which has for its Principal £r^^^ 

or ;^7So. 

.% Principal required is ;^7So. 



Examples, (cvi) 

(1) At what rate will the interest on £yi(i for 15 years 
amount to ;^220. i j. 

(2) At what rate will the interest on ;^372. loj. for 
18 years amount to ;^30i. 141. td, ? 

(3) At what rate wiH ;^24S amount to ;^252. 19J. yd, in 
9 months ? 

(4) In what time will ;^64o amount to £67^, Ss, at 4-J per 
cent? 

(5) In what time will ;^502. 1 3J. 4^. amount to £S7^* i J. 4^. 
at 4j per cent. ? 

(6) In what time will £702, 13J. 4d, amoimt to £SOS. i J. ^ 
at 4 per cent 

(7) The interest on a sum of money amounts to ;^202. lof . 
in 12 years at 4? per cent. ; what is the principal ? 
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(8) In what time will the interest on ;^537. lOJ. amount to 
;f8o. I2J. dd, at 4 per cent.? 

(9) On what sum will the interest amount to ;^ 1 68. 1 5 j. 6Ji/, 
in 5 years at \\ per cent. ? 



ZZn. Compound Interest. 

I 

176. Compound Interest is that which is paid, not 
only for tlie use of the original sum lent, but also for the 
use of tlie interest as it becomes due. 

The interest on ;^5oo for i year at 4 per cent, is 

If then ;^5oo be lent at Compound Interest for 2 
years at 4 per cent, the Interest for the first year 
is £20, 

Now as the borrower has to pay for the use of this 
;£'2o, the Interest for the second year must be calculated 

on ;(^520. 

Hence Inte^-est for second year = ;f -Hff * = ;^20'8 = ;^2o. i6j. 

To put tlie matter in a more 'simple way, we have 
supposed the borrower to retain the interest due at the 
end of the first year, but the reasoning will be the same, 
if we suppose the lender to receive the interest at the end 
of the first year, and to put it out immediately at the 
same rate of interest. 

177. We may calculate Compound Interest by the 
following rule : 

Find the interest for the first year: add it to the 
original principal : call the result the Second Principal 



1 88 Compound Interest 



find the interest on this for the second year : add it to 
the second principal : call the result the Third Principal : 
find the interest on this for the third year, and so on : 

Ex. (1). Find the Compound Interest on ^£"7500 for 
3 years at 4 per cent. 

7500 is the Principal for the First year. 
4 



;^30o«oo 
The interest for the^rst year is ;£3oo. 

Add this to the Original Principal, ;^7Soo. 

£ 
Then 7800 is the Principal for the Second year. 

4 



;f3I2,00 

The interest for the second year is ;^3i2. 

Add this to the Second year's principal, £7^00, 

Then 81 12 is the Principal for the Third year. 

4 



£ 324,48 

20 
s, gfio 

12* 

d. 7,20 

The interest for the third year is ;^324. qj. 7'2^/. 

.*. Compound interest reqd. is 

;£3oo + ;^3i2 + ;^324- 9^. 7*2^. = £93^' 9^. 7'^d. 

If the Amount at Compound Interest be required, add 
the Original Principal, ;^75oo, to the Compound Interest, 
£9Z^' 9 J. 7-2^. 

Then Amount required = ;^8436. 9^. 7*2//. 
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Ex. (2). Find the Compound Interest on ;^54o for 

3 years at 4 per cent i 

540 

4 





;£ 21,60 
20 


540 . 

21 . 


,. S, 12,00 


12 First year's interest 


561 . 


12 Second Principal. 
4 


£ 22,46 • 
20 


8 


J. 9,28 

561 , 

22 . 


12 
9*28 Second year's interest 


584 . 


1-28 Third Principal. 
4 


1 23,36 . 
20 


5'12 



X. 7,2512 
I *. 

21 . 12 = Interest for first year. 

22 . 9*28 = Interest for second year. 

23 . 7*2512 = Interest for third year. 

;£67~rTS3i2 



d. 6-3744 
/. Compound Interest required is £67, 8j. 6*3744^'. 

Examples, (evil) 

Find the Compound Interest on 

(1) ;^i25o for 2 years at 4 per cent. 

(2) ;£25oo for 2 years at 3 per cent. 

(3) ;£4ooo for 3 years at 5 per cent. 

(4) ;^5ooo for 3 years at 4? per cent. 

(5) ;^ 1 0000 for 3 years at 37 per cent 

(6) ;^3945 for 4 years at 4 per cent 

(7) £VAl^ for 3 years at 4 per cent 
fB) ;i^4725 for 3 years at 4 per cent. 
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Find the amount of 

(9) £2^0 in 2 years at 3| per cent compound interest 

(10) ;£ 1 50 in 4 years at 4 per cent compound interest 

(11) ;^375 in 2 years at 4I per cent compound interest 

(12) ;£2oo in 3 years at 3 per cent compound interest 

(13) ;^550 in 3! years at 4 per cent compound interest 

(14) ;£4790 in 2| years at 3^ per cent compound interest 

Note I. — ^When the Compound Interest is required for 
31 years, find the compound interest for the whole of the 
4*^ year, and take half the result as the compound interest 
for the half-year. 

Note II. — ^The working of sums in Compound Interest 
is greatly shortened by the use of decimals, thus : 

Ex. (3). Find the Compound Interest on £,2!ifi^ for 
3 years at 5 per cent 

2465 First Principal. 

5 

£12325 
Divide by 100, we get 

123*25 First interest 
2465 First principal. 

2588*25 •SV^^'/;^ principal* 
5 



;^i294r25 
Divide by 100, we get 

129*4125 Second interest. 
2588*25 Second principal. 

27 1 7*6625 Third principal. 
5 



;fi3588*3i25 



Divide by 100, we get 

135*883125 7%/r^ interest 
1 29*4 1 25 Second interest 
123*25 /^rrj/ interest. 

Corap.Int.reqd.;S388*54562S 



Conifound Interest. 1 9 1 



Ex. (4). Find the Amount of ;^2758'25 in 3 years at 
4 per cent Compound Interest 

2758*25 First principal 
4 



;f 1 1033-00 

Divide by 100, and we get £1 10*33 for First year's interest. 

£ 

2758-25 
110-33 

2868-58 Second principal. 
4 



£1 1474*32 

Divide by 100, and we get ;^i 14-7432 for Second year's 
interest 

2868-58 
1 147432 



2983-3232 Third principal 
4 



;f 1 1933-2928 



Divide by 100, and we get ;^i 19*332928 for Third year's 

interest 

I 

119-332928 

;^3io2-656i28 Amount required. 

178. The process for finding the Amount of a sum 
at Compound Interest may, in some cases, be presented 
in a very brief and neat form, as we proceed to show. 

If the rate of interest be 4 per cent, 

Amount of ;f 100 at the end of i year is ;^ 104, 
oi£i at the end of i year is \%% of£i. 

Hence it follows that 
Amount of any sum at 4 per cent, in i year = f§f of that sum. 
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Again, 
Amount for the second year = y§§ of amount for the first year ; 
.*. Amount oiany sum at 4 per cent, in 2 years 

= fS-S of fg§ of that sum. 

Suppose, then, we have to find the amount of ;^54o in 
3 years at 4 per cent compound interest 

The amount is |§§ of f§5 of i§J of ;^54o. 

Thus we have to multiply ;£'54o tliree times by 104, 
and to divide the result three times by 100, which latter 
operation will be effected by marking off 6 decimal 
places in the final product 

Now 540, or any other whole number, can be multi- 
plied by 104 by a short process, thus : 

540 X lOd 

2160 



56160 

The second line being shifted two places to the right, 
and thus expressing Sie multiplication by 4, while the 
540 may be regarded as representing 540 hundreds. 

Hence the full process for finding the amount of 
;£'54o in 3 years at 4 per cent, compound interest will 
stand thus : 

540 X 104 
2160 



56160 X 104 
224640 

5840640 X 104 
23362560 



Amount reqd. is ;f6o7*42656o 



Examples, (oviii) 

Employ decimals to find the amount at Compound 
Interest of 
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(1) ;f 3745 for 3 years at 5 per cent 

(2) ;f 7400 for 3 years at 2\ per cent. 

(3) ;f 34690 for 3 years at 4 per cent. 
W ;f475' iS-f' for 2 years at 3 per cent. 
(5) ;f4264'3S for 3 years at 4 per cent. 

179. Interest may be payable either yearly, half- 
yearly, or quarterly, or at some other stated period. 

In finding the Compound Interest on ;£'2ooo in 2 
years, when interest is payable half-yearly^ at 5 per cent, 
we reason thus : 

5 per cent, for a year = 7\ per cent half-yearly, 
2 years = 4 half-years. 

Hence we have to find the Compound Interest on 
jQ2000y for 4 times of payment, at 2\per cent. 

For ist payment the interest is ^2ooo_x_2| _ ^^^ 
2nd payment the interest is;^ ^^^^ ^ ^^ = £iV2^, 
3rd payment the interest is ^i£5L25JUi _. ;^52-53i25. 

4thpaymt,theint is ;f 5IS378i25j<ji ^ ;f 53-84453125. 

100 

/. Compound Interest for the whole time = ;^207*62578i25. 



E2ca2npl68. (ciz.) 

When Compound Interest is payable half-yearly, find 
the amount of 

(1) ;^25oo in 2 years at 4 per cent 

(2) ;^6ooo in 3 years at 5 per cent. 

(3) ^^2745 in 2 years at 3 per cent. 

S. ARITH. O 
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YTm. Present Worth and Discount. 

180. Suppose A owes B ;^io5, to be paid at the end 
of a year. If ^ be disposed to pay off the debt at once 
the sum which he ought to pay should be such that, if 
put out at interest by B, it will amount at the end of a 
year to £10$. Suppose further that B can put out his 
money at 5 per cent interest : then if he put out ;^ioo at 
interest, this is the sum which will amount at the end of 
a year to ;^io5. 

Hence ;^ioo is the sum, which A ought to pay at once, 
and this is called the Present Worth of the debt 

The difference between the Debt and the Present 
Worth, which is in the case imder consideration ;^s, is 
called the Discount. 

181. To find the Present Worth of a debt, due at the 
end of a given time, when interest is reckoned at a ^ven 
rate, requires exactly the same process as that by which, 
Art 175, Ex. (3), we found the Principal, when the Rate 
and Time and Amount were given. 

Ex. (1). Thus, to find thePresent Worth of ;,^i78i. 8j. 
due 4 years hence, reckoning interest at 5 per cent 

The Interest on £100 for 4 years at 5 per cent is ;^20. 

.*. ;f 120 has for its Present Worth ;^ioo ; 

.-. £1 has for its Present Worth f|f o{ £u 

.-. £i7Zi, 8j. has for its Present Worth fff x (;^i78i. 8j.) 

.'. Present Worth reqd. = 'ooxggd.g j^ _. (jq ^ 2969) j. 

= ;^I484, los, 

Ex. (2). To find the Discount on ;^i78i. 8x. due 4 
years hence, reckoning interest at 5 per cent 

The Present Worth is ;f 1484. ioj., as we have just shewn. 

.'. The Discount = ;f 1781. 8j. — ;f 1484. lox. 

«= £2^, i8j. 
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Szamples. (ox) 
Find the Present Worth of 

(1) ;f 5520, due 4 years hence at 5 per cent. 

(2) ;^3i7i. 14J., due 5 years hence at 3 per cent. 

(3) ;£826. lor., due 3! years hence at 4 per cent. 

(4) ;f4i6. 2J., due 5 years hence at 4 per cent 

(5) ;f 8949, due 4 years hence at 3I per cent. 
Find the Discount on 

(6) ;f83i4. loj., due 5 years hence at 3 per cent. 

(7) ;f93o, i^ir. 3^/., due 3I years hence at 3 per cent 

(8) £^7^» loj. 8J^., due 3 years hence at $ per cent 

(9) £l^S^i due 4I years hence at 3 J per cent 

(10) ;f6i8. 2J. 6^., due 3 J years hence at 4 per cent 

Note. — ^When the discount for parts of a year is 
required, they may be expressed as the fraction of a 
year, thus : 

Ex. (3). To find the discount on ;£'5i2. 10s, due 2 
years and 8 months hence, reckoning interest at 3I 
per cent 

The Interest on ;^ 100 for 2-| yr. at 3I per cent is £{2^ x 3^) 
or;f9f 

.*. ;f io9j has for its Present Worth £igo ; 

•*. £1 has for its Present Worth -i^ of £1 ; 

io9f 

••• ;f 5i2f has for its Present Worth -^5^ x ;^Si2i ; 

io9j 

/. Present Worth required = ;(C— W^¥^ = £^^^^V^ 

= ;^468. IS J. 

Hence Discount required 

= £^12, loj. - ;^468. 15J. = £/^z. isx. 

o 3 
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Examples, (czi) 

(1) Find the discount on ;^388. 17s, gcf., due 18 months 
hence, interest being reckoned at 4 per cent. 

(2) What is tlie present worth of £S7A7i due 9 months 
hence, the rate of interest being 3 J per cent. ? 

(3) What is the present worth of £1067^) due 7 months 
hence, the rate of interest being 4- per cent. ? 

(4) A tradesman deducts 12s, lOjd, from a bill of 
;£i6. I J. io|^., due 12 months hence, on being paid ready 
money. At what rate does he allow discount ? 

(6) Find the discount on ;£i96. 4s, 4!^., due 6 months 
hence, at 8 per cent. 

(6) Find the discount on £78, gs. gd,, due 8 months hence, 
at 6 per cent 

(7) Find the present worth of ;^252. 19J. 3^., due 9 months 
hence, at 4f- per cent. 

(8) Find the discoimt on £tS^. 17s. 6</., due 4f years 
hence, at 4I per cent. 

(9) Find the present worth of ;f678. 8^., due 16 months 
hence, at 4i per cent. 

(10) The discount on a bill of £27$, 6s, Sd,, due 15 months 
hence, is ;^I3. 2s, 2\d, At what rate per cent is the simple 
interest calculated ? 

(11) Find the present value of ;^578. is. 4^/., due 3 years 
and 4 months hence, at 4i per cent 

(12) Find the discount on £$74* 3^. Ad,, due 2 years and 
3 months hence, at 2f per cent. 

(13) Find the present value of ;f8o8. is, 4^/., due 3 years 
and 9 months hence, at 4 per cent. 

(14) Find the difference between the simple interest and 
discount on ;^75o. i6j. 8^., due 2|- years hence, at 2f per 
cent 

(15) A tradesman accepts £i<). 6s, yt, in payment of a 
debt of ;£2o. 5 J. 6|^/., due 12 months hence, in considera- 
tion of being paid at once. What rate of discount does he 
allow? 

(16) Find the difference between the discount and in- 
terest on /,3i3. 1 9 J. for 8 months, at 6 per cent 
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Ex. (4). Find the present worth of ;^4o5. ^s. 4I//. due 
3 years hence, reckoning Compound Interest at 5 per 
cent. 

Compound Interest on ;£ioo for 3 years at 5 per cent 

/. of ;^ii5. 1 5 J. 3^/. the Present Worth is £100^ 

100 
of £1 the Present Worth is £ — -^ 

oi£^S' 3J. A\d. the Present Worth is £ ^^ ^.t?^ 
/. Present Worth = CHlVAll^'' = £zSo* 



Examples, (ozii) 

(1) Find the present worth of ;^6945. 15J., due three years 
hence, reckoning compound interest at 5 per cent. 

(2) Find the discount on £^77^* i«r.> due 2 years hence, 
reckoning compound interest at 3 per cent. 

(3) Find the discount on;£ioo, due 2 years hence, at 4 per 
cent, compound interest. 

(4) On what sum does the compound interest for 3 years 
at 5 per cent amount to ;^i65. los, \\d, ? 

182. The Discount, of which we Have been treating, 
is called Mathematical Discount or True Discount, to 
distinguish it from Practical Discount, of which there are 
two kinds : 

(1) The deduction made by a trader, when an account 
is paid to him before the time when he proposes to 
demand payment It is then calculated as interest on 
the account Thus if a trader gives notice on his bill 
that he will allow 10 per cent, discount for immediate 
payment, and if the amount of the bill be ;^25. lox., he 
deducts 2 shillings for each pound, and i shilling for the 
odd loj., and the customer pays him ;^2 2. 19^. 

(2) The deduction made by a lender of money from 
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the sum which he proposes to lend. Thus if a borrower 
binds himself by a bill to pay ;£^ioo a year, hence, and a 
discouirter advances money on the security of this bill, at 
the rate of 5 per cent., he gives to the holder of the bill 
;^95, and takes the bill 

True Discount is the Interest on the Present Worth 
of a debt Practical Discount is the Interest on the Debt 
itself. Hence Practical Discount is greater than True 
Discount 

The following are Examples of Practical Discount : 



Examples. Cczli) — continued. 

Find the Practical Discount on the following, omitting 
fractions of a penny : 

(5) ;^4ooo, from October 18 to November 16, at 6 per cent. 

(6) ;^30oo, from D ecember 23 to February 1 3, at 4 per cent. 

(7) ;f 2000, from May 10 to May 17, at 6 per cent 

(8) ;^iooo, from Jime 12 to July 10, at 7 per cent 

(9) ;f 1000, from July 17 to July 24, at 5^ per cent 

(10) ;^20oo, from March 31 to April 18, at 4J per cent. 

(11) ;£2ooo, from January 15 to March 31, at 4I per cent. 

(February 28 days). 

XZI7. Averages and Percentages. 

183. The Average of two or more groups of numbers 
is found by adding the numbers together and dividing 
the sum by the number of groups. 

Thus to find tlie average of 13, 15, 74, 23, 6, and 31, 
we find the sum of the numbers to be 162, and as the 
number of groups is 6, the average will be 162-^6, or 27. 

Note. — Express any remainder, which may occur, deci-- 
mally. 
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Examples, (cziii) 

(1) Find the average of 14, 26, 9, 18, 13, 24, 27, 39. 

(2) Find the average of 1600, 276, 974, o, 236, 845, 1239. 

(3) Find the average population of three towns, consisting 
respectively of 34729, 46238 and 87296 inhabitants. 

(4) Find the average of 15!, 36J, 17I, o, 10}, 74f, 28^, 
and 33. 

(5) Find the average of I2|f, 21, 7£, -034, 3I, o, 24I and 
12^. 



»ao« 



PERCENTAGES. 

184. When we speak of an agent getting 3 per cent, 
as a commission on the management of an estate, we 
mean that from every ;£ioo collected he deducts ;£'3 to 
remunerate himself for the trouble of collection. 

When we read that the population of a town has 
increased 15 per cent, since the last census, we mean that 
if the number of inhabitants then had been divided into 
groups of 100, and the number of inhabitants now into 
groups of 115, the number of groups would be the same 
in both cases. 

Ex. (1). How much is 3 per cent, on ;^i479? 
Since £\qo yields ;^3, 
l\ yields l-^ 
£1479 yields ;£ -^^J^iP or ;£ 44*37. 

Ex. (i). The number of boys in a school increases in 
a certain period from 125 to 180, what is the increase per 
cent? 

On 125 the increase is 55. 

On I the increase is t^ 

On 100 the increase is ' ^VaY^ or ^- or 44^ 

,'. the increase is 44 per cent 
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Note. — In calculations with respect to percentage on 
sums of money it is to be remembered that 

5 per cent is equivalent to i shilling for every pound, 
z\ per cent, is equivalent to sixpence for every pound, 
lo per cent, is equivalent to 2 shillings for every pound, 
\2\ per cent is equivalent to half-a-crown for every pound. 

The percentage on an exact number of pounds at 10 
per cent may be very easily deteijpiined by cutting off 
the last figure on the right, taking the figures that remain 
as the pounds, and doubling the figure cut off for the 
number of shillings, in the percentage. 

Thus 10 per cent on £3495 is ;^349* ^os. 

Szamples. (czlv) 

(1) What will be the charge for commission on ;£ 133. lox. 
at 2| per cent ? 

(2) What will the insurance on the furniture of a house; 
valued at ;£625, amount to at \ per cent. ? 

(3) What sum must be paid to insure the cargo of a vessel, 
valued at ;£835o, at 4 guineas per cent ? 

(4) What is the brokerage on ;^852. lof. at | per cent ? 

(5) What is the insurance on a cargo, valued at ;^427o, at 
3I per cent. ? 

(6) What is the brokerage on ;£ 1508. vjs, lod, at I5 per 
cent ? 

Write down, following the remarks of the Note in 
Art 184, the following percentages : 

5 per cent, on ^ 

(7) £2400. (8) ;^3475. (9) £423^ los. (10) ;^3275. 15^. 

2f per cent, on 
(11) ;^43oo. (12) £3479' (13) £$23^^ los, (14) £4278. 15J. 

10 per cent on 
(15) ;^245. (16) £S276. (17) ;£324. lox. (18) £72S, 15J. 

I2| per cent on 
(19) £40. (20) £76. (21) £92. lOf. (22) ;Ci03, 15*. 
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ZXV. Profit and Loss. 

185. If I sell for ;£"io5 that for which I gave ;^ioo, 
I gain jQ$ on an outlay d jQioo, 

If I sell for £g$ that for which I gave ;^ioo, I lose 
jQ^ on an outlay oi jQioo, 

The following Examples will shew the method of 
solving questions relating to Profit and Loss, the prin- 
ciples laid down in Section xx. being followed. 

Ex. (1). I sell for 6s. that for which I gave 5^. What 
is my gain per cent ? 

On an outiay of 5^. my gain is is, ; 
On an outlay of is, my gain is \s, ; 
On an outlay of looir. my gain is -^J., or, 20s, ; 
.'. I gain 20 per cent 

Ex. (2). I bought some goods for £^ 5^., how must I 
sell them in order to gain lyff per cent ? 

That> for which I gave looir., I must sell for ii7fyJ. ; 

That, for which I gave is,, I must sell for xggg?»J . ; 

That, for which I gave 85J., I must sell for ^^r^J., or £^, 

Ex. (3). By selling goods for jQi. i6s, I made a profit 
of 20 per cent What did I give for them ? 

That, which I sold for 1201., I bought for loof. ; 

That, which I sold for i J., I bought for |f§j. ; 

That, which I sold for 36J., I bought for ^^^J., or £1, los, 

Ex. (4). If by selling coffee at i^. fd, per lb. I lose 
5 per cent, what must I sell it at to gain 5 per cent ? 
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That, which I sell at 95^., I bought for 100^ ; 

That, which I sell at i^/., I bought for ^f^cL ; 

That, which I sell at 19^., I bought for '°g"^^ ., or 20^, 

Having thus found the costprUe^ we proceed thus : 
To gain 5 per cent., 

that, for which I gave 100^., I must sell for lo^cL ; 
that, for which I gave i^., I must sell for ^^4- \ 
that, for which I gave 2ok/., I must sell for ■■ VoV° ^'> or i*« 9^ 

186. When tea, spirits, wine, and such commodities 
are miocedy it must be observed that 

quantity of ingredients = quantity of mixture, 

cost of ingredients = cost of mixture. 

Thus, if a mixture is made of i gallon of ale at 5//. a 
gallon, 3 at 9//., 4 at 12//., and 12 at 4^., 

quantity of ingredients = (i + 3 + 4 + 12) gall., or 20 galL, 
cost of ingredients = (5 + 27 + 48 + 48)^?., or 128^. 

If I want to know what gain per cent I shall make by 
selling this mixture at i6d. a gallon, I reason thus : 

20 gall, at i6d, will sell for 320^. ; 

/. that, for which I gave 128^?., I sell for 320^. ; 

that, for which I gave id,, I sell for i^d. ; 

that, for which I gave 100^., I sell for g'?;i°° ^., or 250^! 

.'. I gain 150 per cent. 

Examples, (czv) 

(1) If I buy an article for i6j. and sell it for £\, what is 
my gain per cent. ? 

(2) If I sell goods for ;£56o and gain 12 per cent., what 
was the cost price? 
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(3) If 375 yards of silk be sold for ;f 490, and 20 per cent, 
profit be made, what did it cost per yard ? 

(4) If, by selling wine at 17^. $d, a gallon, I lose 5 per 
cent, at what price must I sell it to gain 15 per cent. ? 

(5) If, by selling goods for ;^I36, 1 lose 16 per cent., how 
much per cent, should I have lost or gained, if I had sold 
them for 160 guineas ? 

(6) The manufacturer will supply a certain article at i\d, ; 
if a tradesman charge 2^., what profit per cent, will he make ? 

(7) A tradesman's prices are 20 per cent, above cost price. 
If he allow a customer 10 per cent on his bill, what profit 
does he make ? 

(8) A tradesman's prices are 25 per cent, above cost price. 
If he allow a customer 12 per cent on his bill, what profit 
does he make ? 

(9) A man buys goods at ;^23. ^s. 5^., and sells them at 
;£22. 2s, i^. How much does he lose per cent ? 

(10) A man buys goods at £1^. 6s, ^d,, and sells them 
again at ;^ii. 15 J. 9f^. How much does he lose per cent. ? 

(11) A man buys goods at the rate of ;^24 per cwt., and 
sells 2 tons 14 cwt. 3 qr. 12 lb. for ;£i5oo. How much has he 
gained or lost per cent, on his outlay ? 

(12) If 8 per cent, be gained by selling a piece of ground 
for ;£io3i. 8j., what would be gained per cent, by seUing it 
for;^io5o. loj.? 

(13) If 3 per cent, more be gained by selling a horse for 
;f83. 5 J. than by selling him for £Ziy what must his original 
price have been ? 

(14) A grocer mixes 12 lb. of tea at 2J. S^d, per lb. with 
4 lb. at 3^. 2id. At what price must he sell the mixture so 
as to gain 333 per cent upon his outlay ? 

(15) How many pounds of tobacco at 5j. 3^. a pound 
must a tobacconist mix with 4 lb. at dr. 6d,y that he may sell 
the mixture at 7j. lod, per pound, and gain 33^ per cent 
upon his outlay ? 

(16) A spirit merchant buys 80 gallons of whisky at i8j. 
per gallon, and 180 gallons more at 15^. per gallon, and mixes 
them. At what price must he sell the mixture to gain 8f per 
cent, upon his outlay ? 
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(17) I mix 80 gallons of gin at 15 J. 6d, per gallon with 96 
gallons at 17s, id.y and sell the mixture so as to gain 10 per 
cent At what price per gallon do I sell it ? 

(18) A grocer buys two sorts of tea at 2s, gd, and 3^. id. 
per lb. respectively. He mixes them so as to have 3 lb. of 
the dearer for every i lb. of the cheaper sort, and sells the 
mixture at 4s. per lb. What docs he gain per cent. ? 



XXYI. Stocks and Shares, 

187. In this Section we have to treat of transactions in 
the Public Debts of England and other countries, and in 
the Shares of Railway and other Companies. 

The National Debt of Great Britain, which now 
amounts to about 773 millions, has been incurred by 
loans made to the State by individuals. Interest is paid 
upon the main part of this debt at the rate of 3 per cent 
The names of the persons, who have a claim on the 
nation for such interest, are registered in books kept by 
the Bank of England on behalf of the Government. 
Such persons are called Fundholders : the debt itself is 
often called The Funds: and the interest, which is 
payable half-yearly, is called Dividends, 

Suppose ^ to bs a Fundholder in that particular part 
of the National Debt called The Three per Cent Consols, 
and suppose the amount of the debt, which he is acknow- 
ledged by the Register to hold, to be ;^Sooo : he is 
then said to hold ;6Sooo stock. A cannot demand the 
payment of 5000 sovereigns, or any smaller sum, from 
the Government, as a redemption of the debt, but the 
Government undertakes to pay him (or any one to whom 
he may assign his claim) 75 sovereigns, every half-year, 
that being the amount of interest on ;^Sooo for half a 
year at 3 per cent 

Now suppose A to be desirous of selling his claim to 
B. The value of the claim does not vary much from 
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time to time in the case before us, for England is known 
to be willing and is acknowledged to be able to pay the 
interest on her debt, and the security of the claim makes 
the Fundholder satisfied with a low rate of interest, 
punctually paid and easily obtained. The value of ;£'ioo 
Stock in Consols is at the present time (Sept. 27, 1874) 
92f, that is, A can obtain £^2^ for each ;^ioo Stock 
that he holds, and B on the payment of 5oX;^92|, or 
^4618. 1 5 J., can have the ;^Sooo Stock, now held hyA^ 
transferred to him. 

A's name is then removed from the Register, and ^'s 
name is inserted in it, and the process is called a Transfer. 
A is said to sell out of the Funds and B is said to invest 
in them. 

Three pomts must now be clearly marked : 

(1) We shall know the amount of money received by 
A for any given amount of stock, if we know the price of 
the stock at the time of sale. 

(2) We shall know how much stock can be bought by 
B for any given amount of money, if we know the price 
of the stock at the time of sale. 

(3) We shall know the amount of income received by 
A (and subsequently by B) on any given amount of stock, 
if we know the rate of interest payable on the stock ; the 
income depending in no way on the price of the stock. 

These three cases we now proceed to illustrate : 

Ex. (1). What is the value of ;^2Soo stock in the 
3 per cents, at 92J ? 

The value of i^ioo stock is £()2\ 
The value of ;^i stock is £^ 



'100 



The value of ;^25oostockis£2S£12i?l^ or ;^2303. w. 6<L 



100 
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Ex. (2). How much stock can be purchased at 92I 

for ^740? 

For £<)2\ I can purchase ;^ioo stock 
For £1 I can purchase £ — ^ stock 

For £7^0 1 can purchase £ , — stock, or ;^8oo stock. 

923- 

Ex, (3). What annual income is derived from jQzSSo 
stock in the 3 per cents. ? 

Income on £ioq stock is ;^3. 

Income on ;^i stock is ;£^too' 

Income on ;f 3550 stock is ;^H^^> or ;gio6. los. 

This is merely a case of finding the Interest, where the 
stock is the PrindpaL (See Art. 173.) 



Examples, (oxvi) 

What must be given to buy 

0) ;f 3850 stock in the 3 per cents, at 92 ? 

(2) £A7S stock in the 3 per cents, at 93 ? 

(3) ;^S72. loj. stock in the 3 per cents, at 91 J ? 

When the 3 per cents, are 

(4) At 91}, how much stock can I buy for ;^2i99? 

(5) At 92 J, how much stock can I buy for £SS^7' ^os. ? 

(6) At 92t, how much stock can I buy for £717, Ss. iid.? 

What is the half-yearly dividend 

(7) On ;^3725 in the 3 per cents. ? 

(8) On ;f 375 in the 3 per cents. ? 

(9) On ;^i4o6. 5J. in the 3 per cents. ? 
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188. Stock is said to be at par^ when the market 
price of ;^ioo stock is ;£^ioo. 

It is said to be at aprepiium^ when the market price of 
;^ioo stock is more than ;£^ioo. 

And at a discount ^ when the market price of ;£'ioo 
stock is less than ;£^ioo. 

The English funds are at a discount because other 
securities are always to be obtained in which the rate of 
interest is at least 4 per cent., and the risk but trifling. 
Still the price of our public funds varies so little in the 
time of peace, that we may say the current rate of 
interest, that is, the interest on capital invested in 
securities, which, according to general opinion, involve 
no risk whatevcTy is about 3J per cent. 

189. Brokerage is a charge made by those agents 
who negotiate purchases and sales of stocks, and for 
such transactions in relation to the Funds the charge is \ 
per cent on the stock sold or bought. 

Hence, if A sells stock at 92 J, his broker deducts \ from 
the price, and the actual sum received by A is 92 J per cent. 

Again, if B buys stock at 92! , his broker adds | to the 
price, and the actual sum paid by B is 92I per cent. 

190. In many Joint-Stock Companies the capital is 
held in shares. Thus the Capital of a Company being 
;;^2oo,ooo, it may be divided into 20,000 shares of ;^io 
each, and the principles for calculating the effects of 
transactions in these shares are similar to those which 
regulate the calculations in reference to the Funds. 

When all the Capital of a Company has been paid up, 
it is often changed from Shares to Stock, because in the 
case of Stock, transactions can be carried on with 
reference to any portions of it^ whereas in the case of 
Shares, fractional parts of those Shares cannot be trans- 
ferred. 
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Ex. (1). A person transfers ;£^Sooo stock from a 

3 per cent stock at 72, and invests the proceeds in a 

4 per cent stock at 90. Find the difference in hie 
income. 

First, he sells ;^Sooo stock at 72, and gets £{j2 x 50) or 
;£36oo. 

Then he invests ;^36oo in the 4 per cent, stock at 90, and 
buys ^ 36og;'°o stock, or ;£4000 stock. 

Now his first income on the ;^5ooo stock was £^^^ii^y 

oy£iso. 

And his second income on the ;^4ooo stock is £*^ioo^ y 

or ;^i6o ; 

•*. he increases his income by £10, 

Ex. (2). Which is the better investment, a 3 per cent 
stock at 88 J, or a 4 per cent stock at ii7i? 

Income for £ZZ\ invested in the 3 per cent, stock is £3, 

.'. Income for ;^i invested in the 3 per cent, stock 

Income for ;^i invested in the 4 per cent, stock 

We have now to compare the fractions ^ and yj j. 

Reduced to a common numerator^ these become 

,%V and ^; 
and since the first of these is the smaller fraction (Art. 61), 

.*. the 4 per cent, stock is the better investment. 

Or we might have reasoned more simply thus : 

To obtain an income of ;f 3 I must pay ;^88 J. 
To obtain an income of £1 I must pay £2^^. 
To obtain an income of £^ I must pay £117^1 
and since ii7f is greater than 117!, 

,\ the 4 per cent, stock is the better investment 
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Examples, (oxvii) 

(1) Find the alteration in income occasioned by shifting 
;£32oo stock from the 3 per cents, at 86J, to 4 per cent, stock 
at ii4i : the brokerage being i per cent. 

(2) /fSiSi is invested, in 5 per cent, stock at loi : the 
stock rising to 105 it is sold out, and the proceeds invested in 
stock at 102, which gives 4J per cent, interest. Find the 
change in income. 

(3) A person sells out ;f 4800 in the 3 per cent. Consols, 
when they are at 93, and invests the proceeds in New Zealand 
6 per cent, stock at 108. Find the alteration in his income. 

(4) By selling out ;^4Soo in the India 5 jjer cent, stock at 
ii2|-, and investing the proceeds in Egyptian 7 per cent, 
stock, a person finds his income increased by ^i68. 15^. 
What is the price of the latter stock ? 

(5) A person sells out ;^2ooo in the 3 per cents, at 94I. 
Find the difference between the income derived from invest- 
ing the proceeds in 6 per cent, stock at 126, and in 9 per cent, 
stock at 210. 

(6) What must be the price of 3 per cent. Consols so that, 
by investing £z^fiS^i niy income may be £idio a year ? 

(7) A person has £sooo in the 3 per cent. Consols. He 
sells out when they are at 92^, but on their falling to 88f he 
reinvests the money. What is the difference between his 
present and former incomes ? 

(8) The income derived from investing a certain sum in 
37 per cent, stock at io6f is £120. izs. Find the sum in- 
vested. 

(9) What is the clear annual income derived from invest- 
ing ;if6o5o in the 3 per cents, at 90J, after deducting an in- 
come-tax of 4^. in the pound ? 

(10) If a 3I per cent, stock be at 91, how much must I 
invest in it, so as to have a yearly income of ;^932, after pay- 
ing jd, in tiie pound income-tax ? 

(11) A person invests ;^907S in the 3 per cents, at 90J, 
and on their rising to 91 transfers it to the 3i per cents, at 
97I. What increase does he make thereby in his annual 
income ? 

S. ARITH. P 
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(12) The difiereiice between the incomes derived from, in- 
vesting a certain sum in 6 per cent, stock at 126, and in 
9 per cent, stock at 210, is £2.1, lof. What is the amount 
invested ? 

'.3) I sdl out of the 3 per cents, at 96, and invest the 
proceeds in Railway $ per cent, stock at par ; find by how 
much per cenL on the stock bought my income is increased. 



RATIO AND PROPORTION. 

19L If A and B be quantities of the same kind, the 
relative greatness of A with respect to B is called the 
Ratio of A to R 

192. The xatio of one quantitj to another quanti^ is 
represented in Arithmetic by the fi:action, which ex- 
presses the measure of the first when the second is taken 
as the unit of measurement 

Thus if 5 shillings be the unit, the measure of 3 shillings 
is f , and the ratio of 3 shillings to 5 shillings is represented 
by the firaction f . 

The words ^' the ratio of 3 shillings to 5 shillings " are 
abbreviated thus : 

3 shillings : 5 shillings. 

193^ Ratios may be compared with each other by 
comparing the finactions by wluch they are represented. 

Thus 2 pence : S pence is represented by f 

and 3 pence : 7 pence is represented by f 

Nowf =if,andf =11, 

.*. f is greater than f 

and •'. 3 pence : 7 pence is greater than 2 pence : 5 pence. 

When we thus compare the ratios existing between 
two pairs of quantities, it is not necessary that all four 
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quantities should be of the same kind ; it is only neces- 
sary that each pair should be of the same kind. 

For example, we can compare the ratio of 4 shillings 
to 7 shillings with the ratio of 7 days to 12 days, and 
finding that ^ is less than -^, we may say that 4 
shillings : 7 shillings is less than 7 days : 12 days. 

194. When the ratio symbol (:) is placed between 
two numbers we naay substitute for it the fraction 
s)rmboL 

Thus if- we have to compare the ratios 2 : 3 and 
5 : 7, we effect it by comparing the fractions -^ and ^^. 

195. Ratios are compounded by multipl}dng together 
the fractions by which they are represented^ and express- 
ing the resulting fraction as a ratio. 

Thus the ratio compounded of 2 : 3 and 5 : 7 is 
10 : 21. 

2 and 3 are called the Terms of the ratio 2 : 3. 

2 is called the Antecedent and 3 the Consequent of 
the ratio. 

196. Proportion consists in the equality of two 
ratios. 

The Arithmetical test of Proportion is therefore that 
the two fractions representing the ratios must be equal. 

Thus the ratio 6:12 is equal to the ratio 4 : 8, be- 
cause the fraction -^ = the fraction ^. 

The four numbers 6, 12, 4, 8, written in the order 
in which they stand in the ratios, are said to be in 
proportion^ or proportionals^ and this relation is thus 
expressed — 

6 : 12 = 4 : 8. 

The two terms 6 and 8 are called the Extremes. 

12 and 4 the Means. 

p 2 
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197. When four numbers are in proportion, 

the product of the extremes = the product of the means. 

For example, if 6 : 12 = 4:8 

6x8= 12x4 

For, since ■— = f , by hypothesis, 

3nd xaxg = Y^ 

and IHf = I 

• ^ x< — 4x1a 
• • z a X 8 ~~ 8x1 a 

Now the denominators of these fractions are equal, and 
therefore the numerators must also be equal, that is 

6 X 8 = 4 X 12. 

From this it is evident that if three out of the four 
numbers that form a proportion ire given, we can find 
the fourth. 

Ex. (1). Find a fourth proportional to 3, 15, 7, 
3:15 = 7: number required, 
.'. 3 X number required = 15 x 7, 
.'. number required = ^-^ = 35. 

Ex. (2). What number has the same ratio to 9 that 
3 has to 5 ? 

3:5 = number required : 9, 

.*. 5 X number required = 3x9, 

.*. number required = ^ = 5f . 

198. Three numbers are said to be in Continued 
Proportion when the ratio of the first to the second is 
equal to the ratio of the second to the third. 

Thus 3, 6, 12, are in continued proportion, 

The second number is called a Mean Proportional 
between the first and the third. 



\ 
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Ex. (1). Find a mean proportional between 8 and 18. 

8 : required number = required number : 18, 

.'. required number x required number = 8 x 18, 

.'. square of required number = 144, 

/. required number is 12. 

Ezsunples. (czvili) 

(1) Compare the ratios 2 : 5 and 4 : 9. 

(2) Compare the ratios 17 : 39 and 19 : 41. 

(3) Compare the ratios 4 : 7, 8 : 15 and 13 : 24. 

(4) Compound the ratios 5 : 7, 13 : 15, 21 : 91, and 
45 : 52. 

(5) Find a fourth proportional to 5, 7, and 15. 

(6) Find a fourth proportional to f , f , and f . 

(7) Find a fourth proportional to ^3, •16, and »Q^ 

(8) Find a mean proportional to 14 and 56. 

(9) Find a mean proportional to ^ and ff . 

(10) Find a mean proportional to '057 and '513 

(11) If A = 3f of B and C = 5} of B, find the ratio of 
A to C. 

(12) Divide ;^iS87 between Ay B, C, A so that A'^ share 
: jff's share = 6:5, B*s share : Cs share = 4:3, and Cs 
share : 2>'s share = 3:2. 



XXVn. Division into Proportional Farts. 

199. Suppose 3 persons, A^ B^ and C, to be in part- 
nership, and that an arrangement is made that the profits 
of the business, in which they are engaged, are to be 
divided into 6 equal parts, of which A is to take 3 parts, 
B 2 parts, and C 1 part. The shares of A, B^ and C 
are then said to be in the proportion of 3, 2, and i. 
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Ex. (1). Divide £i2T^ among 3 persons, whose shares 
are to be in the proportion of 3, 5, and 7. 

This may be regarded as a case in which one holds 3 shares, 
one 5, and one 7, and they hold 15 shares in all. 

Hence, if we divide ;^i275 by 15, we get the amomit oione 
share, that is, amount of one share = £^ts^ = £^S' 

Then one of the persons receives 3 X;^85, or £2^^ ; 
the second receives 5 X;^85, or £/^2$ ; 
the third receives 7 X;^85, or £S9S< 

Ex. (2), Divide ;^837 among three partners, whose 
shares are to be in the proportion of -J, -J- and -J- 

The common denominator of i, j and | is 30 ; 

.•. the shares are to be in the proportion of f|, |§ and ^, 
that is, in the proportion of 15, 10, and 6 ; 

Now 1$ + 10 + 6 = 31. 

/. amount of one share out of 31 shares = £^i^ = £27 

Then one of the partners receives 15 x £27 , or £^0^ ; 

the second receives 10 x £27^ or ;^270 ; 

the third receives 6 x £27^ or ;£i62. 

Ex. (3). A rate of £^2 12 is to be paid by three town- 
ships, and the property on which it is levied is ;^247oo 
in the first, ;£3725o in the second, and ;^4335o in the 
third. What sum is paid by each ? 

Amount of property on which the rate is levied is ;£io530o. 

Then ;^ 105 300 has to pay a rate of ;^42i2. 

.-. £1 has to pay a rate £r%\llo 

.-. ;^247oo has to pay a rate £ ^Hlll%V or £9^% ; 

£372So has to pay a rate £ ^^UtliV' or £1^^; 

;£43350 has to pay a rate £aj^^^i^ or £1734^ 
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Examples. Ccziz) 

(1) Divide ;^6o into two parts proportional to 1 1 and 5. 

(2) Divide ;f 2500 into parts proportional to 2, 3, 7, 8. 

(3) Divide £^^70 into parts proportional to i, |, J and \, 

(4) Gunpowder is made of saltpetre, sulphur and charcoal, 
in parts proportional to 75, 10 and 15 : how many pounds of 
each are contained in 12 cwt. of gunpowder ? 

(5) The sides of a triangle are as 3, 4, $, and the sum of 
the lengths of the sides is 480 yards : find the sides. 

(6) Divide £6^0 between A, By and C, so that A may 
have three times as much as By and C as much as A and B 
together. 

(7) Divide 100 apples between three boys, so that the first 
may receive 7 as often as the second receives 8, and the third 
may receive 5 as often as the second receives 4. 

(8) A bankrupt owes ;^272. ioj. to A, £2fS^ 5 J- to B^ and 
;£490. loj. to C : his assets are £^i^. 19^. 4i^. What will 
each of the creditors receive ? 

(9) A force of police 1921 strong is to be distributed among 
4 towns in proportion to the number of inhabitants in each : 
the population being 4150, 12450, 24900, and 29050, respec- 
tively. Determine the number of men sent to each. 

(10) Divide ;^29 into an equal number of half-sovereigns, 
crowns, half-crowns, shillings, sixpences, and fourpences. 

(11) A piece of land of 200 acres is to be divided among 
four persons, in proportion to their rentals from surrounding 
property : supposing these rents to be ;^5oo, £^$0, ;£8oo, and 
^90, how many acres must be allotted to each ? 

(12) Divide £2. 15J. between Ay By and C, so that for 
each threepenny piece received hy Ay B may receive a 
fourpenny piece, and that there are as many shillings in the 
sum received by C as there are sixpences in the sum received 
by^. 

(13) Divide £2. 12s, between 5 men, 7 women, and 14 
boys, so that each woman may have f- of each man's share, 
and each boy f of each woman's share. 

(14) A number of men, women, and children, are in the 
proportions 2, 3, 5 ; divide ;£i29. Ss. 3^. among them, so that 
the shares of a man, a woman, and a child may be propor- 
tional to 3, 2j ij there being 9 women. 
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Note. — In the course of trade it is often required to 
find the proportion in which goods of the same kind but 
different qualities must be mixed, so that the compound 
may be worth a particular price : the following are ex- 
amples : 

Ex. (1). In what proportion must beer worth 25 shil- 
lings a barrel and beer worth 50 shillings a barrel be 
mixed, so as to form a mixture worth 30 shiUings a 
barrel? 

On each barrel of the cheaper, that is sold at 301., the 
gain will be 5^.; and on each barrel of the dearer, that is sold 
at 30J., the loss will be los, ; hence, by selling 4 barrels of the 
cheaper,- as much is gained as that which is lost by selling 
I barrel of the dearer ; 

.'. for every barrel at 5ar., 4 barrels at 25J. must be put in 
the mixture. 

Ex. (2). I have a quantity of beer worth 15 shillings 
a barrel, another quantity worth 25 shillings, and a third 
quantity worth 35 shiUings a barrel. How must I mix 
them to get a mixture worth 30 shillings a barrel ? 

On each barrel of the first, sold at 301., I shall gain 15^. 
On each barrel of the second, sold at 307., I shall gain 5 j. 
On each barrel of the third, sold at 30?., I shall lose 5j. 

One way in which I can get a mixture worth 30?. a barrel 
will be by putting 3 barrels of the third for i of the first, and 
I of the third for i of the second, so that they are mixed in 
the proportion of i at 15^., i at 25 j., and 4 at 35 j. 

Examples, (ozx) 

(1) A grocer buys tea at is, 6^. per lb., and a better sort 
at 2J. yi, per lb., in what proportion must he mix them to 
get a mixture worth 2J. per lb. ? 

(2) A brewer would mix beer at 23J. per barrel witli beer 
worth 38J. per barrel, so as to make a mixture worth 30J. per 
barrel ; how must he proceed ? 

(3) A merchant has a lot of currants which cost him 3^. 
a lb., and another lot which cost 4j^. per lb. ; how must he 
mix them so as to make the mixture worth 4^/. per lb. ? 
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(4) A man has whisky worth 16 J. a gallon, and another 
lot worth 19J. a gallon ; how must he mix these with water 
to make a mixture of 51 gallons worth 12s. a gallon ? 



PARTNERSHIP. 

200. Suppose A and B to be partners in trading, that 
A has a capital of ;^2ooo in the business for 9 months, 
and B a capital of ;^25oo for 12 months, at the end of 
which time the gain is £fi/^o. How should this be 
divided ? 

We reason thus : 

;f 2000 for 9 months may be taken as ;£i8ooo'for i month. 
;^25oo for 12 months may be taken as ;^30000 for i month. 

A fair division of the gain will therefore be made by divid- 
ing it into two parts proportional to 18000 and 30000, 

Hence ^'s share = H§§§ of ;^84o = \ oilZ^o = li\^ ; 
B's share = H^ of ;£84o = | of ;^84o = £^2$. 

And so, when several persons are engaged in a business, 
and they advance capital for different periods of time, the 
period of time must be made the same for all by multi- 
plying the capital of each by the number which measures 
the. years, months, or days, for which his capital is ad- 
vanced, and then the profits may be divided by the 
method previously explained. 

Examples, (czzl) 

(1) A starts a business with a capital of ;^24oo on the 
19th of March, and on the 17th of July admits a partner B 
with a capital of ;^ 1800. The profits amount to ;^943 by the 
31st of December. What is each person's share ? 

(2) D and E enter into partnership ; D puts in ;^4o foi 
3 months, and E £7$ for 4 months. They gain ;^7o. What 
is each man's share in the gain ? 

(3) A, By C are partners : A puts in ;^5oo for 7 months, 
B J[fioo for 8 months, and C ;^9oo for 9 months. The profit 
is £ii^<^ ; what is the share of each ? 
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(4) Three graziers hire a pasture for their common use, 
for which they pay ;^26. loj. One puts in lo oxen for 3 
months, another 12 oxen for 4 months, and the third 14 oxen 
for 2 months. How much of the rent should each pay ? 

(5) Two men complete in a fortnight a piece of work for 
which they are paid ;^7. 7J. 9^/. One of them works alter- 
nately 9 hours and 8 hours a day. The other works ^ hours 
for 5 days in the week, and does nothing on the remaining 
day. What part of the sum should each receive ? 

(6) A and B begin to trade in partnership. A puts in 
;^4oo at first, and ;^5oo at the end of two months. B puts in 
;£3oo at first, and £Jaoo at the end of three months. The 
profit at the end of the year is £^^o, How should this be 
divided ? 



XXVIU. Equation of Payments. 

201. When several sums of money are due from A to 
j5, payable at different times, it is often required to find 
the time, called the Equated Time, at which all may be 
paid together, without injustice to A or B. 

When great exactness is demanded, interest must be 
added to the sums paid after they are due, and discount 
subtracted from the sums paid before they are due. But 
in practice the following rule is sufficiently accurate : 

Multiply each debt by the number of days [or months] after 
which it is due: add the results together: divide this sum 
by the sum of the debts : the quotient will be the number of 
days [or months] in the equated time. 

Take the following Examples : 

Ex. (1). If ;^3oo be due from A to .5 at the end of 
5 months, and ;^7oo at the end of 9 months, when may 
both sums be paid in a single payment without unfairness 
to -^ or to ^ ? 
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Number of months in equated time = -^^f^-t^lf^ 



— 78000 
~ xoooo 

xo 



= 7f 

/. the whole amount of the debt should be paid at the end 
of 7f months. 

Ex. (2). A is indebted to B in the following amounts : 
;^i47. 10s, due 3 months hence; £2/^^, 15X. due 6 
montiis hence; £126, 14?. due 9 months hence; and 
jQi^d. 1 7 J. due 12 months hence. Find the time when 
all tliese payments should be made together. 

Number of months in equated time 

— '47*5 X 3 •» g43'75 X 6 + i26'7 X 9 + i^'^S X la 
"*" , 147*5 + 843*75 + i^^'y + 196*85 

442*5 -f 1463*5 + ii4o'3 + 2362*3 

714*8 

— 5407*5 

.*. 7 months and 17 days may be taken as the time for the 
whole debt to be paid. 

Note. — This method is but a rough approximation, and 
can only be taken as equitable when the various times of 
payment are not widely apart It will, in short, be ap- 
plicable only to cases which occur in the ordinary course 
of trade, and it is therefore all that we require in the 
present work. 

It is also to be observed that the error involved in this 
method is slightly in favour of the payer, because interest 
is calculated on the payments made before they are due, 
instead of discount, in the algebraical process, from which 
the method is derived. 



Ezaonples. (czzii) 

Find, exactly or approximately, the equated times of 
payment of the following debts : 
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(1) ;f 250 due 4 months hence, and ;^35o due lo months 

hence. 

(2) ;f 300 due 3 months hence, ;£4oo due 4 months hence, 
and C^oo due 6 months hence. 

(3) ;^275. 5 J. due 2 months hence, ;f 342. idr. due 5 months 
hence, and ;^237. loj. due 7 months hence. 

(4) Find the equated time of payment of ;^io5o, one-third 
of which is due in 3 months, two-fifths in 4 months and the 
rest in 6 months. « 

(5) A owes B on the ist of March the following sums : 
;^I40 due on 20th of April, ;£i2o due on 14th of May, Jiz^o 
due on 15th of June. On what day may B pay these debts 
together ? 

(6) M buys goods of iV, and has 6 months' credit from 
the date of invoice. The goods are delivered on 6 different 
days, to the following amounts : £101, 14^. lod, on Aug. 8, 
;(f 144. 2J. lod, on Sept. 5, ;S303. i8j. lod, on Sept. 18, ;£757. 
OS, Sd. on Nov. 13, £123. lis. 6d. on Nov. 28, ^123. us. 6d. 
on D«c. 5. On the 13th of January, N, who desires to receive 
all the debts in one payment, reckons that this payment 
should be made in 100 days. Show that this is approximately 
correct. 



XXIX. Exchange. 

202, The term Exchange is here used for giving or 
receiving in the money of one country a sum equal in 
value to a sum of money of another country. For ex- 
ample, if an English merchant pays to a French merchant 
100 sovereigns and receives in return 2500 francs, it is a 
case of Exchange. 

The Par of Exchange between two countries denotes 
the nominal value of a unit of coinage in one country, as 
estimated in terms of a unit of coinage in the other 
countr}'. 

The Course of Eocchange is the actual (and variable) 
value of a unit of coinage in one country, as estimated 
in terms of a unit of coinage in the other country. 
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Thus the Par of Exchange between Paris and London 
is given, if we know tliat £^\ = 25 francs. 

In the Course of Exchange J[,\ may be equal in value 
at one time to 251 francs, at another to 257 francs. 

(1) What is the value in English money of 4528*7 
francs, when the course of exchange between Paris and 
London is at 25*3 francs per pound sterling? 

Since 25 '3 francs = ;^r, 
I franc = ;£^3 

.•.4528.7 francs = l^, or ;£i79. 

(2) A merchant pays a debt of 4379 milrees in Portugal 
with ;£97i. 1 1 J. 9J^. ; what is the course of exchange 
in pence per milree ? 

£ffj\, lis, gid, = 932727 farthings. 
Then since 4379 mihrees = 932727 farthings, 

I milree = ^H?? farthings, or 213 farthings ; 
.•. the course of exchange is 53^ pence per milree. 



(3) If II '65 Dutch florins are given for 24*42 francs, 
352 florins for 407 marks of Hamburg, and 58? marks 
for 32 silver rubles of Petersburg; how many francs should 
be given for 932 silver rubles? 

Here i silver ruble = ~^ marks, 
I mark = ^ florins, 

I florin = ^^^ francs : 

.'. I silver ruble = Si:^ x 55? x 2411? francs, or 3 • 3 francs ; 

3a 407 ix'6s 7 J J » 

/ 932 silver rubles =932 x 3.3 francs, or 3075 '6 francs. 
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Examples. (ozzUl) 

(1) If ;^i be worth 12 florins, and also worth 25 francs 56 
centimes, how many francs and centimes is one florin worth ? 
(N.B. — 100 centimes = i franc.) 

(2) If ;^i be worth 25 J francs, and be also worth 2244 
copeks in Russian money, what is the value of the napoleon 
in Russian copeks ? (N.B. — 20 francs = i napoleon.) 

(3) The French franc is divided into 100 centimes and 
the Frankfort florin into 60 kreutzers. When the pound 
sterling is worth 25*50 francs in Paris, and ii fl. 54 kr. at 
Frankfort, what is the worth of the napoleon in florins and 
kreutzers ? 

(4) A tourist just before leaving London has;^23. I2J. 6^?., 
and on his arrival at Paris he exchanges what remains for 
23 nap. 12 fr. 50 cent. ; And what he has already spent, the 
rate of exchange being 25 fr. 20 cent, per pound sterling. 

(5) If ;^i be worth 25*60 francs, and also worth 6 thalers 
20 silbergroschen in Prussian money, how many francs and 
centimes is a thaler worth, the thaler being equal to 30 silber- 
groschen ? 

(6) If in London I get £1 for 25 francs 20 centimes, what 
shall I gain or lose per cent by taking French money into 
Bavaria^ where the exchange is 11 gulden 40 kreutzers for ;^i, 
and 8 gulden 20 kreutzers for a napoleon ; a gulden being 
equal to 60 kreutzers ? 

(7) If;f3 = 20 thalers ; 25 thalers =93 francs ; 27 francs = 
5 scudi ; and 62 scudi=i35 gulden ; how many gulden can i 
get in exchange for ;^5. lox. ? 

(8) If 12 milrees be worth £7.. 141., and a napoleon be 
worth i6j'., how many milrees ought I to receive for 270 
napoleons ? 

(9) A person, on leaving England, exchanged his money 
for French money at the rate of 25 francs for a sovereign, and 
on arriving at Munich received 135 Bavarian gulden for 300 
francs : what was his loss in English money, supposing a 
gulden to be worth is, Z^d. ? 

(10) The exchange at Paris upon London is at the rate of 
25 francs 70 centimes for £1 sterling, and the exchange at 
Vienna upon Paris is at the rate of 4o|- Austrian florins for 100 
francs : And how many Austrian florins should be paid at 
Vienna for a ;^5o note. 
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MONETARY SYSTEMS OF FRANCE, ITALY, 
GERMANY, AND AUSTRIA. 

The following is a brief sketch of the systems of Coin- 
age of the European Countries chiefly visited by tourists : 

France. 

The unit of coinage is the Franc, a silver coin, equal 
to 91^. nearly. 

The gold coin most in use is the 20-franc piece, called 
a Napoleon. There are also gold pieces of 100, 50, 10 
and 5 francs. 

The copper coins are pieces of 10, 5, 2 and i centimes, 
100 centimes being equal to a franc. 

This coinage is used in Belgium and Switzerland. 

Italy. 

The unit is the Lira, a silver coin of the same value 
as the franc. 

The copper coins are Centesimi, of which 100 = i Lira. 

German Empire. 

The unit of the Monetary System of the German Em- 
pire is the Mark, a silver coin, equal to iij^. nearly. 

The 2o-mark gold piece is therefore rather less than 

our Sovereign. 

In the copper coinage, 100 Pfennige = i Mark. 

The old silver Thaler = 3|- Marks. 

Austria. 

The unit of coinage is the Florin or Gulden, a silver 
coin, equal to 2 shilfings nearly. 

The Ducat is a gold coin, equal in value to 9X. 5^., 
nearly. 

The copper coins are Kreuzers, of which 100 = i 
Florin. 
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THE METRIC SYSTEM. 

The Metric System of Weights and Measures is now 
in use in many countries of Europe. The following is 
an account of the system as it is established in France, 
where it originated at the end of the last century. 

The basis of all measurement is the M^tre, a measure 
of length equal to the ten-millionth part of the distance 
from the North Pole to the Equator. 

The length of the Mfetre in English Measure is 39-37 
inches, nearly. 

Units of Metric Measures. 

1. Length.— The Metre. 

2. Surface. — ^The Are = 100 square metres. 

3. Solidity.— The St^re = i cubic m^'tre. 

4. Capacity.— The Litre = the cube of the tenth part of 
a m^tre. 

6. Weight.— The Gramme, which is the weight of a 
quantity of distilled water which fills the cube of the hundredth 
part of a m^tre. 

The Tables of Weights and Measures under the Metric 
System are constructed upon one uniform principle. 
Prefixes derived from Greek and Latin are attached to 
each of the units, 

Greek Prefixes. 

Deca stands for 10 times ] 

Hecto stands for 100 times I 

Kilo stands for 1000 times [ *^® "^^^• 

Myria stands for loooo times J 

Latin Prefixes, 

Deci stands for the loth part 

Centi stands for the looth part \ of the unit. 

Milli stands for the loooth part 
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Thus, 



Also, 



A decametre s 10 metres. 
A hectolitre =:iooUtres. 
A kilogramme = 1000 grammes. 
A myriamtoe = loooo mtees. 



A decilitre = • i Utre. 
A centimtoe = 'oi mtoe. 
A milligramme = '001 gramme. 

Note. — In English measures the following are rough 
approximations of some of the French measures : 

The Kilogramme is about 7.\ lb. Avoird. 
The Litre * is about i J pints. 
The Kilometre is about 5 furlongs. 
The Hectare is about 2? acres. 



yTT. Measurement of Area. 

203. The Unit of Measurement, by which we measure 
Area or Surface, is derived from the unit of Length. Thus, 
if we take an inch as the unit of length, and construct a 
square whose side is an inch, this Square Inch may be 
taken as the Unit of Area, and the measure of any given 
area will be the number of times it contains this unit, in 
accordance with the remarks in Art. 52. 

Let ABDC be a rectangle, and let the side AB be 
4 inches in length, and the side AC 3 inches in length, 

A IB 



^ ^ MMiM^^— ^^H^P— ^i^a».^|^»WW 



D 

Then, if the Unit of Length be an inch, the measure of 
AB is 4, and the measure of AC is 3. 

S. ARITH, <2 
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Divide AB, AC into four and three equal parts respec- 
tively, and draw lines through the points of division 
parallel to AC, AB respectively. Then the rectangle 
ABDC is divided into a number of equal squares^ each 
of which is a square inch. 

If one of these squares be taken as the Unit of Area, 
the measure of the area of ABDC will be the number of 
these squares. 

Now this number is the same as that obtained by mul- 
tipl)dng the measure of AB by the measure of AC : 

that is, measure of ABDC>= 3x4= 12 ; 

.*. area of ABDC is 12 square inches. 

Hence to find the area of a rectangle we multiply the 
measure of the length by the measure of the breadth, 
and the product will be the measure of the area. 

Ex. (1). A rectangular garden is 48 feet long and 25 
feet broad, what is its area ? 

Taking a foot as the unit of length, and therefore a square 
foot as the unit of area, 

measure of the area = 48 x 25 = 1200 ; 

.*. the area is 1200 square feet. 

Ex. (2). A rectangular board is 2 ft. 7 in. long and 
I ft. 4 in. broad, what is the area of its surface ? 

Taking i inch as the unit of length, and therefore i square 
inch as the unit of area, 

measure of the area = 31 x 16 = 496 ; 

.*. the area is 496 square inches. 

Or we might take i foot as the unit of length; and then 

measure of area = 2^ x i|^ = fflf = ^ = 3f ; 

.'. the area is 3$ square feet 
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Ex. (3). The length of the side of a square croquet- 
ground is 49 yards, what is its area ? 

Taking i yard as unit of length, 

area = (49 x 49) sq. yds. = 2401 sq. yds. 

Note. — Observe the difference between the expressions 
49 yards square and 49 square yards. The former refers 
to a square whose side is 49 yards, and whose area is 
2401 square yards, the latter to a surface whose area is 
49 square yards. 

Ex. (4), A rectangular bowling-green is 56 yards long 
and 42 yards broad. Find the distance from comer to 
comer. 

By Euclid I. 47, we know that in a right-angled tri- 
angle the square on the side opposite the right angle is 
equal to the sum of the squares on the sides containing 
the right angle. 

Hence the square of the measure of the side opposite 
ihe right angle is equal to the sum of the squares of the 
measures of the sides containing the right angle. 

Thus in our present example, 
square of measure of distance from comer to comer 
= (56 X 56) + (42 X 42) = 4900 ; 
.'. distance is 70 yards. 

Examples, (czxiv) 

Find the area of the rectangles having the following 
dimensions : 

(1) 7 ft. by 5 ft. (2) islftby loft. 

(3) 22 J- ft by 1 1\ ft. (4) 5 ft. 4 in. by 2 ft. 3 in. 

(5) 17 ft. 5 in. by 8 yd. 2 ft (6) 5 yd. i ft by 4yd. 2ft 

(7) 12 yd. 2 ft. by 5 yd. i ft. 

(8) 6yd. 2 ft 3 in. by 2 yd. I ft 5 in. 

(9) 7yd, 2ft. by 5yd. 2ft 6iD 

Q 2 
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Find the area of the squares whose sides have the 
following lengths : 

aO) 5iyd. (11) 37fyd. (12) I7jft. 

(13) 291 ft (14) 9 ft. 7 in. (15) 3 ft. 4 in. 

(16) 7 yd. I ft. 5 in. (17) 15 yd. 2 ft. 3 in. 

Find the breadth of the following rectangles, having 
given the area and length : 

(18) Area 176 sq. ft., length 11 ft. 

(19) Area 71 sq. ft 100 sq. in., length 9 ft. 8 in. 

(20) Area 854 sq. ft. 84 sq. in., length 97 ft. 8 in. 

(21) Area i acre, length 440 yd. 

(22) Area 5 acres, length 275 yd. 

(23) Area 5 ac. i ro. 36 po., length 267 yd. 2 ft. 

What are the sides of the squares whose areas are 

(24) 81 sq. ft. (25) 256 sq. ft. 

(26) 1 178 sq. yd. 7 sq. ft. (27) 33 ac. 4305 sq. yd. ? 

(28) A rectang^ular field is 225 yards in length and 120 
yards in breadth ; what will be the length of a straight path 
from comer to comer ? 

(29) A rectangular field is 300 yards long and 200 yards 
broad ; find the distance from comer to comer. 

(30) A rectangular plantation, whose width is 88 yards, 
contains 7.\ acres ; find the distance from comer to comer. 

(31) What is the length of the diagonal of a square, whose 
side is 5 inches ? 

(32) The area of a square is 390625 square feet ; what is 
the length of the diagonal ? 

CARPETING ROOMS. 

S04. If we know the area of the floor of a room, we 
know how many square inches of carpet will be required 
to cover it Carpets are sold in strips, and when the 
width of a strip is known, we shall know how much 
^ength of carpet will be required to cover a given surface. 
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For instance, if the surface be 159 square feet, and the 
carpet selected be 27 inches wide, we reason thus : 

159 sq. ft. = 159 X 144 sq. inches ; 

.*. length of carpet reqd. = ' ' ^ ^y' ^ - ^ inches = 848 in, 

= 23 yd. I ft 8 in. 

To find the cost of this caipet at 5^. a yard, that is, a 
yard in length, we may proceed by Practice, thus : 



I ft. = I of a yd. 



6 in. = i of I ft. 
2 in. = f of 6 in. 



2,0 



5 



o = cost of I yard. 
23 



115 . o = cost of 23 yd. 
1.8= cost of I ft. 
10 = cost of 6 in. 
Z\= cost of 2 in. 



117 . 9f 



i)'^ • ^1 • 9j= cost of carpet. 



Examples, (ozxv) 

How many yards of carpet, 27 inches wide, will be re- 
quired for rooms whose dimensions are : 

(1) IS ft by 13 ft (2) 25 ft. by 12 ft. 6 in. 

(3) 22 ft 4 in. by 20 ft 3 in. (4) • 27 ft. by 14I ft 

(5) 35 ft. 4 in. by 27 ft 3 m. 

Find the expense of carpeting rooms whose dimensions 
are : 

(6) 18 ft. by 14 ft., with carpet 30 inches wide, at 5^. a 
yard. 

(7) 22 ft by I si ft., with carpet 27 inches wide, at 4J. 6^. 
a yard. 

(8) 29 ft. 9 in. by 23 ft 6 in., with carpet a yard wide, at 
SJ. 9^?. a yard. 

, (9) 34 ft. 8 in. by 13 ft. 3 in., with carpet \ yard wide, at 
3f . 4^. a ^ar4« 
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PAPERING THE WALLS OF A ROOM. 

205. To find the quantity of paper required to cover 
one wall of a room, we find the area of the surface of the 
wall by taking the product of the measures of the length 
and breadth of that wall, the latter being the same as the 
neight of the room. Hence we shall find the area of the 
four walls of the room if we take the measure of the compass 
of the room and multiply it by the measure of the height. 

By the compass of a room we mean the length of a 
string stretched tight on the floor, going all round the 
room. 

Deductions for doors and windows and fireplace must 
be made in practice. 

Suppose then we have to find how much paper is re- 
quired for the walls of a room, whose length is 22 ft. 3 in., 
breadth 17 ft. 4 in. and height 9 ft 6 in. 

We first find the compass of the room, thus : 

ft. in. 
22 . 3^ 

. dimensions of the four sides, 



17 . 4 
22 . 3 



17 . 4; 

79 . 2 compass of the room. 

To get the area of paper required, we multiply the 
measure of the compass of the room by the measure of 
the height, thus : 

area = (9I x 79i) sq. ft. = ■=^ff" sq. ft. = 752,^ sq. ft. 

Note. — Papers, like carpets, are sold in strips, and if 
we know the width of a strip we shall know how many 
feet in length wiU be required to cover a given surface. 

Thus, in the room under consideration, if the paper be 2a 
inches wide, 

length of paper required = (75 2^-7- li) ft. = ^§-ift. = 451^ ft» 
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Examples, (czxvi) 

How many square feet of paper will be required for 
rooms whose dimensions are : 

(1) Length, 19 ft. ; breadth, 16 ft. ; height 9ft.? 

(2) Length, i\\ ft. ; breadth, 18J ft. ; height, lo ft. ? 

(3) Length 25 ft. 7 in. ; breadth, 19 ft. 4 in. ; height, 
'9 ft. 9in. .? 

(4) Length, 23 ft. 5 in. ; breadth, 18 ft. 7 in. ; height, 
9 ft. 6 in. ? ^ 

Find the expense of papering rooms whose dimensions 
are : 

(5) Length, 18 ft. ; breadth, 14 ft. ; height, 8 ft. ; with 
paper 16 inches wide, at a shilling a yard. 

(6) Length, 20 ft. 6 in. ; breadth, 17 ft. 4 in. ; height 9 ft. ; 
with paper 20 inches wide, at 5^. a yard. 

(7) Length, 30 ft. 8 in. ; breadth, 26 ft. 5 in. ; height, 10 ft. 
6 in. ; wiUi paper 2 ft. wide, at Zd, a yard. 

(8) Length, 26 ft. ; breadth, 21 ft. ; height, 10 ft. ; with 
paper 20 inches wide at 9^. a yard, allowing for a fireplace 
which is 5 ft. 3 in. by 4 ft, a door which is 7 ft. by 4I ft., and 
two windows each 6 ft. by 3! ft. 

MisoellaneoTis Examples, (ozzvii) 

(1) Find the cost of varnishing the floor of a room 14 ft. 
4 in. broad, and 15 ft. 6 in. long, at 6^. per square yard. 

(2) What will it cost to pave an area 146 ft. 9 in. long and 
88 ft. 9 in. broad, at \i\d, per square yard? 

(3) The area of a square garden is 4 roods i pole 29 sq. 
yd. 6J sq. ft. ; find the length of its side. 

(4) Find the length of the side of a square whose area is 
I ro. 26 po. 28 sq. yd. 4i sq. ft. 

(5) Find the expense of turfing a plot of ground, which is 
40 yd. long and 100 ft. wide, with turfs each a yard in length 
and I ft. in breadth ; the turfs, when laid, costing 6x. 9^?. per 
hundred. 
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(6) A square room, whose floor measures 32 sq. yd. i sq. ft., 
is 1 1 ft. 6 in. in height : find the expense of whitewashing its 
ceiling and walls at 7,\d, per square yard. 

(7) It costs £ti. 13J. 9^. to cover the floor of a room 8j yd. 
long by 6| yd. wide, with carpet 2 ft. wide. Find the price 
of the carpet per yard. 

(8) If the cost of papering a room 8 J yd. long and 6| yd. 
wide, with paper 2 ft. wide at 4^/. per yard, be £2, 19J. 8</., 
find the height of the room. 

(9) A rectangular field, whose length is 997 yd. i ft., con- 
tains 12 acres, 4087 sq. yd. i sq. ft. Find the breadth of the 
field. 

(10) How many acres are there in a square field each side 
of which is 330 yd. ? 

(11) The length of a room is 21 ft., and its height 10 ft. 6 in., 
and the area of the floor is tV of the area of the four walls. 
Find the breadth of the room. 

(12) Wliat length must be cut off a board, which is 6$ 
inches broad, that the area may contain a square foot ? 

(13) What is the expense of papering a room 4 yd. 6J in. 
long, 3 yd. II J in. wide, and 3 yd. i ft. high, with paper half 
a yard wide, at yi, a yard ? 

(14) How many stones, each 2 feet long and 15? inches 
wide, would be required to pave a square courtyard, whose 
side is 124 feet? 

(15) What is the cost of papering a room, 15ft. long, 12ft. 
wide, and 10 ft high, with paper i yd. wide, at ^\d. a yard ? 

(16) Find the cost of papering a room 21 ft long, 15 ft. 
wide, and 12 ft high, with paper i\ ft. wide, at 9//. a yard, 
allowing for a door 7 ft. high and 3 ft. wide, 2 windows each 
5 ft. high and 3 ft wide, and a panelling 2 feet high round 
tiie floor. 

(17) The length of one side of a rectangular field is 572 
yards, and the area of the field is 50 acres 2 ro. 32 po. Find 
the length of the other side, and of the diagonal. 

(18) A rectangular field, 300 yards long and 150 broad, is 
separated into 4 equal parts by 2 bands of trees, 20 feet wide, 
parallel to the sides. How large will each part be, and what 
will be the area covered by the trees ? 

(19) A room, whose height is 11 feet, and length twice it£ 
breadth, takes 143 yards of pa^er 2 feet wide for its four waUs ; 
how many yards of gilt moulding will be required ? 
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(20) What will be the cost of painting the walls and 
ceiling of a room, whose height, length, and breadth are 
12 ft. 6 in., 27 ft 4 in., and 20 ft. respectively, at Z^d. per 
square yard ? 

(21) Find the expense of carpeting a room 15 ft. 9 in. 
long and 13 ft. 4 in. broad, with carpet 27 inches wide, at 
4r. 6d, per yard. 

(22) Find the cost of carpeting a room 10 yd. 2 ft. long 
and 7 yd. i ft. broad, with carpet i yd. wide, at 4f. 6d, a yard. 

(23) If the cost of carpeting a room 1 1 yd. long and 8 yd. 
wide, with carpet at y. a yard, be £i(), i6j., find the width 
of the carpet. • 

(24) How many flag-stones, each 576 ft. long and 4*15 ft. 
wide, are requisite for paving a cloister, which incloses a 
rectangular court 4577 yd. long and 41*93 yd. wide, the 
cloister being I2'45 ft wide? 
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206. The Unit of Measurement, by which we measure 
the Volume of a Solid body or the Capacity of a vessel, is 
derived from the Unit of Length. Thus, if we take an 
inch as the unit of length, and construct a cube^ each of 
whose edges is an inch in length, this Cubic Inch may 
be taken as the Unit of Volume, and the measure of any 
given volume will be the number of times it contains 
this unit 

207. Let ABDC be a rectangle, and let the side AB 
be 4 inches in length, and the side AC 3 inches in length. 

A B 



c 





E 



D 



Then ABDC willcontaia iz square inches. (Art. 203.) 
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Now suppose we construct a number of blocks of wood, 
perfect cubes, whose volume is a cubic inch, and place 
one of these on each of the squares in ABDC : and then 
place another of the blocks on the top of each of the first 
set ; and so on, till we have piled up 5 layers. Then we 
shall have constructed a rectangular solid, whose length 
is 4 inches, breadth 3 inches, and depth or thickness 5 
inches. 

Now the number of cubic inches in this solid we esti- 
mate in the following way : for each of the squares in 
ABDC we shall have a pile of 5 cubic inches : therefore 
the number of cubic inches in the solid will be 5 x 1 2 
or 60. 

Hence we obtain the following Rule : 

To find the cubic content of a rectangular solid, find 
the continued product of the measures of the length, 
breadth, and thickness, and the result is the measure of 
the cubic content 

Ex. (1). Find the cubic content of a rectangular piece 
of timber whose length is 47 ft, breadth 4 ft, and thick- 
ness 3 ft 

Taking a foot as the unit of length, and therefore a cubic 
foot as the unit of cubic content, 

measure of cubic content = 47 x 4 x 3 = 564 ; 
.'. the cubic content is 564 cubic feet 

Ex. (2). What is the cubic content of a room whose 
length is 22 ft. 6 in., breadth 18 ft 3 in, and height 10 ft. ? 

Cubic content = (22! x 18J x ioJ,¥:ubic ft., 

= 4sy3y«o cub. ft = 4106J cub. ft. 

Ex. (3). A rectangular sheet of water, of uniform depth, 
js 430 yards long, 270 yards broad, and contains 7314300 
cubic feet of water ; what is its depth ? 

Reducing the length and breadth to feet, 

Area of surface = (430 x 3 x 270 x 3) sq. ft ; 

.-. depth = 33H|4ff Syj ft. = 7 ft. 
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Ezamplea. (ozzvill) 

Find the cubic content of the rectangular solids whose 
dimensions are 

(I) 8 ft., 7 ft., 6 ft. (2) lof ft., 8i ft., 6f ft. 

(3) 5 ft. 6 in., 4 ft. 3 in., 3 ft. 7 in. 

(4) II ft. 8 in., 9 ft. 10 in., 7 ft. 5 in. 

(5) 6 yd. 2 ft. 4 in., 3 yd. i ft. 7 in., 4 ft. 11 in. 

(6) How many bricks will be required to build a wall 75 ft. 
long, 6 ft. high, and 18 inches thick ; each brick being 
9 inches long, 4! inches wide, and 3 inches deep ? 

(7) A lake, whose area is 45 acres, is covered with ice 

3 inches thick : find the weight of the ice in tons, if a cubic 
foot of ice weigh 920 oz. avoird. 

(8) If 500 men excavate a basin 800 yd. long, 500 yd. 
wide, and 40 yd. deep in 4 months, how many men will be 
required to excavate a basin 1000 yd. long, 400 yd. wide, and 
50 yd. deep in 5 months ? 

(9) A square block of stone, 2 feet in thickness, is in cubic 
content 5 cub. ft. 24 in. : what is the length of its edge ? 

(10) What wei|fht of water will a rectangular cistern con- 
tain, the length bemg 4 ft., the breadth 2 ft. 6 in., and the 
depth 3 ft. 3 in., when a cubic foot of water weighs 1 000 oz. ? 

(II) A block of stone is 4 ft. long, 2 J ft. broad, and i\ ft. 
thick ; it weighs 27 cwt. Find the weight of 100 cubic inches 
of the stone. 

(1^) A cubic foot of water weighs 1000 oz. Find the length 
of the side of a cubic vessel whose contents (water) weigh 

4 tons 12 cwt 3 qr» 10 lb. 7 oz. 

(13) If 120 men can make an embankment } of a mile 
long, 30 yards wide, and 7 yards high, in 42 days, how many 
men would it take to make an embankment 1000 yards long,- 
36 yards wide, and 22 feet high, in 30 days 1 

(14) A rectangular cistern, 9 feet long, 5 ft. 4 in. wide, and 
2 ft. 3 in. deep, is filled with liquid which weighs 2520 pounds. 
How deep must a rectangular cistern be, which will hold 
3850 pounds of the same hquid, its length being 8 feet, and its 
width 5 feet 6 inches I 

(16) Find the cost of making a road no yards in length, 
and 18 ft. wide : the soil being first excavated to the depth of 
I ft, at a cost of u. per cubic yard ; rubble being then laid 
8 inches deep, at u. per cubic yard, and gravel placed on the 
top, 9 inches thick, at 2s. (3d, per cubic yard. 
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EXAMINATION PAPERS. 

(1) Express in words, 20103007 ; and in figures, nineteen 
millions one thousand and six. 

(2) Find the sum of 42734, 50269, 7005, 80007 and 4000a 

(3) By how many does 42704 exceed 37859 ? 

(4) Multiply 7256 by 892, and 49382 by 375. 

(5) Divide 173432 by 532, and 2667640 by 340. 



(6) Write in figures, two hundred and twenty-five millions 
three thousand and ten ; and in words, 999990090. 

(7) From eight millions and eight subtract seventy thou- 
sand and seventy-seven. 

(8) Multiply 8649 by 4237, and 7650 by 389. 

(9) Divide 50222122 by 598, and 38871923744 by 40072. 

(10) The sum of two numbers is 58, and one of them is 23, 
what is the other ? 



(11) What number must be subtracted from one million 
<wo hundred and fifty thousand to leave seven hundred thou- 
sand nine hundred and twenty-one ? 

(12) Divide 436694 by 54, using short division, and ex- 
plaining how the remainder is obtained. 

(13) Find the H. c. F. of 5947 and 5985. 

(14) Multiply 869875 by 78946, and test the result by 
" casting out the nines." 

(15) Divide thirty-m'ne millions three hundred and forty- 
two thousand one hundr^ and fifty-four by CCCCXXiil. 



(16) Add together three millions five hundred thousand 
and fifteen, three hundred and fifteen thousand and five, and 
fifty-nine thousand and ninetv-five ; and subtract from tl^e 
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sum the difference of nine millions eight thousand and ten, 
and eight millions five hundred and ninety-seven thousand 
six hundred and twenty-eight 

(17) The difference between two numbers is 47, and the 
smaller is 59, what is the other ? 

(18) Find the H. c. F. of 4941 and 1485 ; and also of 504, 
5292 and 1520. 

(19) Reduce 48602728 farthings to pounds, &c. 

(20) Divide ;^825. is. 10}^?. by 19. 



(21) Divide two thousand six hundred millions five hun- 
dred and nine thousand and fifty by two thousand two 
hundred and fourteen. 

(22) Reduce ;^I23. 17 j. ii\d, to farthings. 

(23) Find the H. c. F. of 19527 and 23667. 

(24) Find the L. c. M. of 42, 56, 126 and 154. 

(25) The sum of two numbers is 148, and one of them 
exceeds the other by 16, what are the numbers ? 



(26) Reduce to their lowest terms |ff and fjjf . 

(27) Find the continued product of 87, 56 and 409. 

(28) Multiply ;^27. 14?. 7|^. by ^^. 

(29) Find the L. c. M. of 9, 12, 18, 30, 48 and 60. 

(30) There were 900 millions of penny postage stamps 
issued in 1870. What was their value in pounds, shillings 
and pence ? 

(31) Add twelve hundred thousand six hundred and 
seventy-eight to seventy millions seven hundred thousand 
and seven ; subtract ninety thousand from the sum, and 
write down the remainder in words. 

(32) The thirty-fifth part of a number is 43, what is the 
number ? 

(33) Find the H. c. F. of 11431 and 12006. 

(34) Find the L. C. M. of i, 2, 3, 4, 5, 6, 7, 8, 9. 
(86) Reduce ;£i4789. v^, ii^i/. to farthings. 
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(36) Simplify fHSl, and also ^ x ^ x ^. 

(37) Multiply five hundred and sixty-three millions four 
hundred and one by thirty-six thousand eight hundred, and 
divide the result by seventy-nine millions. 

(38) Multiply £2. 13J. 4^. by 15. 

(39) Divide £17, ly. 4^/. by 20. 

(40) Divide 436694 by 35, employing short division. 

(41) A soldier receives ^d, per day : find the amount of 
his pay for a year. 



(42) Add together |, i and J. 

(43) How many farthings are there in five half-sovereigns, 
five half-crowns, five shillings and five pence ? 

(44) If £27^, 15J. i|i/. be equally divided amongst 18 
people, how much will each receive ? 

(45) Multiply MDCCLXXVii by twelve thousand twelve 
hundred and twelve ; and express the result in words. 

(46) Find a nxmiber such that if it be added twenty-three 
times to 37601 the sum will be 40200. 

(47) Find, as a vulgar fraction in its lowest terms, the 
valueofffoffflif. 



(48) Add together |, 13A and f of 9|. 

(49) Multiply and divide £^i. 4^. 5 J^. by 35. 
(60) Reduce 8795342 oz. to tons. 

(51) Multiply together i, 2, 3, 4, 5, 6, 7> 8, 9 ; and divide 
the product by 105, by short division. 

(52) A person bought 500 yards of cloth at 15J. 9^. per 
yard, and retailed it at i6j. 3^. per yard : what was his 
profit ? 

(53) Find the H. CF. of 372, 837, 248 ; and arrange the 
three fractions |, fj, || in order of magnitude. 



(54) Multiply 21*945 by 5*08 and divide the result by '381. 

(55) A soldier's pay fo/ a year is £g, 17s, 8ji/. : how much 
-^s he receive per day ? 
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(B6) Reduce 7 cwt. 3 qr. 24 lb. to ounces, and 7805491 
ounces to tons. 

(57) Multiply ;^35. 17s, ^\d. by 315. 

(58) How many times is ;^325. 13J. 4^. contained in 
;£78i6? 

(59) Add2il- + « + «* + tt + 4H. 

(60) What is the difference between '979 and i ? 



(61) Express in figures one hundred and seven millions 
twenty thousand and sixty ; and in words, 21637037. 

(62) Divide ;^23596. i is, 8 J^. by 63. 

(63) Multiply 3*073 by 3*15, and divide the result by 1317. 

(64) A man spends £s^i» 3 J. 9^. in a year of 365 days : 
how much does he spend in a week ? 

(65) A soldier takes 7920 paces in a march of 3-J miles : 
find his length of pace. 

(66) From 261 times ;^35. 4^. 2d, take ;^9o89. 5^., and 
divide the remainder by 89. 

(67) If I ton 17 lb. be made up into 16 equal parcels, how 
much does each weigh ? 



(68) Divide 9366 farthings into an equal number of 
sovereigns, half-sovereigns, half-crowns and farthings. 

I 2- 

(69) Add together J, i of 3 1 and — - — • 

Zs 9 

(70) E>ivide 1*26 by '00021 and '126 by 210. 

(71) How many pounds are there in ten thousand tons, 
and how many tons in ten thousand pounds ? 

(72) What is the whole extent of a farm, consisting of 
275 ac. 3 ro. 21 po. downs, 56 ac. 2 ro. 12 po. meadow, 
187 ac. I ro. arable, 99 ac. 33 po. wooclland, and 2\ rp. 
orchard ? 

(73) Multiply £^^6, los, g^d, by 143 and by 71I. 

(74) A person gave ;f 20 for 48 cwt. of goods ; what does 
he gain by selling them at io.r. a hundredweight ? 
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(75) SimplifyA+az + rj + A + A. 

(76) Multiply i ac. i ro, i po. i yd. i ft. i in. by 30. 

(77) Divide •14 by 7, 140 by '07 and '014 by 7000 ; add 
the results together, and turn the decimal into a vulgar 
fraction. 

(78) A man spends ;^io. lis, gd. in a week : how much 
does he spend in a year of 365 days ? 

(79) The polar diameter of the earth is 41707796 feet ; 
reduce this to miles. 

(80) Divide 54 tons 19 cwt. 3 qr. 27 lb. by 72. 

(81) Find the H. C. F. and also the L. C. M. of 228, 3o4) 
and 342. 



(82) Write in figures three hundred and twenty millions, 
nine thousand and nine ; and in words •00099002. 

(83) If telegraph posts are placed 66 yards apart, and a 
train passes one in every 3 seconds : how many miles an hout 
is the train running ? 

(84) Divide '24 by •012, 240 by '12, and •024 by 120. 

(85) Find the sum, difference, and product of f and f f . 

(86) Find the H. C. F. of 78489 and 648720. 

(87) Simplify the expression 7»57 x '36 — 2 '345. 

(88) How many times is 7 galL 5 pt. contained in 20 bus. 
5 gall. 3 pt. ? 



(89) If a person spends in four months as much as he 
earns in three, how much can he lay by annually, supposing 
that he earns ;^25o. loj. every six months ? 

(90) Add together looof-, 74I, and 6^, and subtract Si-jJ'j 
from the sum. 

(91) Divide 76*57 by •0019 and multiply the quotient by 
f of .0008568. 

(92) Reduce to Vulgar Fractions in their lowest terms 
•0075, •ijd, 'Oo^. 

(93) Find the whole annual cost of a house, of which the 
rent is £^6; the poor-rate being 3^*. 4^. in the pound, the 
gas-rate two-thirds of the poor-rate, and the paving-rate 
three-fifths of the gas-rate. 
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(94) How many steps does a man whose length of pace is 
32 inches take in \\ miles ? 

(95) Reduce 17 cwt. 3 qr. 15 lb. 8 oz. to drams. 



(96) Divide £t, dr. (i\d. between two men, so that one may 
receive a third as much again as the other. 

(97) Divide i%t-A"-A by J+i — A? and express 
the result as a decimal of four places. 

(98) Multiply 238*7 by 14' i, and divide the result by 
1*023. 

(99) A man spends ;^26. 8j. every 30 days, and his annual 
income is ;^4oo ; how much does he save in a year ? 

(100) Simplify the expression i«3 x (2*4 + 7*5) + 2'364 
- i.6$7. 

(101) Express 3 tons 1 1 cwt 3 qr. 27 lb. 8 oz. 4 dr. in 
drams. 

(102) If A had ;^4oo more, he could pay a debt of ;^i5oo, 
and have ;f 29 over ; how much has he ? 

(103) Find the H. C. F. and also the L. C. M. of 128, 384, 
768, 2304. 

(104) Find the square root of 152399025. 

(105) A boy receiving 6^. a week has 3^. stopped every 
third week : it there are 39 weeks in the school-year how 
much does he realise in 4 years ? 

(106) Multiply -5678 by '08765 and divide -75445 by 
•00625. 

(107) Find by Practice the cost of 164 things at £\. Zs. 
Sid, each. 

(108) Reduce 11 ro. 11 po. 11 yd. to inches, and find what 
fraction the result is of 3 acres. 

(109) How many inches are there in • 121 5625 of a mile ? 

(110) Divide •68021 by •0041, and prove that the product 
of •142857 and •676923 is •61098$. 

(111) A moidore being worth 27 shillings, what is the 
least debt in dollars, worth 4s, 2d,, which can be paid in 
moidores ? 



S. ARITH. 
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(112) A J B, and C start on a tour, each with £^ in his 
pocket, and agree to divide their expenses equally. When 
they return, A has £7, y. 6d., B £4. 10s. and C £^, lys. gd. 
What ought A and B to pay to C to settle their accounts ? 

(113) Add together J^, Jf , f}, ^ ; and simpUfy 

|off-Aof3f + |of3i. 

(114) Express the difference between f of 2 guineas and 
^ of dr. &^ as the fraction of £'^, 

(115) Find the square root of 531118116. 

(116) Find by Practice the cost of 175 cwt 14 lb. 12 oz. 
at ;^i. i^r. 4i/. per cwt 

(117) If 45 yards of silk cost £17, 9J. 8J^/., how many yards 
can be bought for £1, i8j. lo^d, ? 

(118) Divide -00918 by -017 and by 170. 

(119) Multiply £17' i8j. 2j^. by 8ii. 



(120) From the sum of ten millions two hundred and three 
thousand five hundred and nine, and nine millions eight 
hundred and fifty-six thousand and seven, take their differ- 
ences. Express the result in words. 

(121) If the tonnage of the Great Eastern ship be 20000 
tons, fmd how many pins she will hold, 200 to the oz. 

(122) Add together 14*94, -0093, 100, and 26*005. 

Divide •025075 by 1-003; and multiply the quotient by 
1000. 

(123) Find the value of f of a ton + i of a cwt. + 1- of a lb. 
Express £2. lis. 6J^. as the decimal oi £1, los. 

(124) Find by Practice the value of 5 cwt. 2 qr. 21 lb. 
at £4. iqf. per cwt. 

(125) Extract the square root of 7468 '4164, 

(126) If 8 oz. of sugar be worth • 5625^., what is the value 
of '75 of a ton? 

(127) Express in figures, two hundred and forty-seven 
millions one hundred and thirty-one thousand and twelve. 
And in words, 124768135(1211. 
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(128) If 5 cwt. 3 qr. 18 lb. 8 oz. of lead cost £2^, ys, 6«/., 
what will be the price of 12 cwt. 2 qr. 14 lb. 6 oz. ? 

(129) Find the value of 

24-f^of3ioff--2| 

2? 
5 

(130) Multiply '024 by i'04; divide 2*499 ^V '00525 ; 
and find the value of i '045 of £$. js. 6d. 

(131) Find the value of f of f of if of -^ of £2, 5 j. 6d, 

(132) If f of 2 of a ship cost £/\/x>q, what wiU i of ^ of 
the ship cost ? 

(133) If 24 men can do a piece of work in 12 days of 10 
hours each, how many men can do three times as much in 
10 days of 8 hours each? 



(134) Find the value of 

(3|--2|)4-joff 
2f-7-(i + a 

and express the result as a decimal. 

(135) SimpUfy 

(3»2-2»9) X 147 
•003 X -0005 

(136) Find the value of 

f of a guinea ^-t^- of ;ti +| of a shilling. 

(137) Find by Practice the value of 12 cwt. 3 qr. 16 lb. 
at £2, lys. 6d, per cwt. 

(138) If '3 of an estate is worth ;^45o. 15^., what is the 
value of •48 of the estate ? 

(139) What decimal of i cwt. is 2 qr. 16 J lb.? And 
what is its value if • 13 of a ton costs £2. 12s, ? 



(140) Find the value of 

!|Z4 + 7, f9Ji.5. Ill 
iz + i^ 6 14x3 15 

and reduce to its lowest tenus §|-|t 

R a 
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(141) Express as vulgar fractions in the lowest terms 
24*0025 and'0008125 ; and divide I*i2i4by 5*34, and 1121*4 
by -534. 

(142) Find the value of -875 of a pound + •75 of a crown 
— I '625 of a shilling ; and reduce the result to the decimal of 
;^i, 2 J. (id, 

(143)- A gunboat's crew, consisting of a lieutenant, a gun- 
ner, and fifteen seamen, captured a prize worth ;^399. 7j. ; 
the Ueutenant's share is 10 times and the gunner's share 3 
times as much as that of each seaman. What is the value of 
each person's share ? 

(144) Find by Practice the value of 6 oz. 18 dwt. 20 gr. 
at 7J. 9^/. per oz. 

(145) Extract the square root of 167 '9616, and of ^^ 



(146) Reduce —5- of i or. + J of 5^. 3^/. + A of half-a-crown 
to the decimal of ;^i. 5J. 9^/. 

(147) What fraction is 7 cwt. 4 lb. of 3 tons i qr. ? How 
often must one go round a square field of 10 acres to run 
I mile? 

(148) Find the interest on ;^88o for i^ year at 4\ per cent., 
and the discount on ;5929. lor. o^., for 2j years, at 2~ per 
cent. 

(149) Find the whole annual cost of a house of which the 
rent is ;^4i ; the poor-rate being 3J. in the pound, the gas.- 
rate \ of the poor-rate, and the paving-rate f of the gas-rate. 

(150) A clock which loses 4 minutes in 12 hours is 10 
minutes fast at midnight on Sunday. What o'clock will it 
indicate at 6 o'clock on Wednesday evening ? 

(151) If the 4 per cents, are at 96, how much cash will be 
received for ;^i7oo stock ? What annual income will it pro- 
duce in a 5 per cent, stock at par ? 



(152) Reduce |f5, and f of A of |i of 2\ to decimal 
fractions. 

(153) Add together 

24 156 9J IS 42 6fJ 
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(154) Find the value of •375 of a guinea + -54 of 
8x. id. + '027 of /2. 1 5 J. Express the result as a fraction of 
a guinea and a half. 

(155) If the income-tax were 2j per cent on a man's 
income instead of ^d, in the £y what difference would it make 
to a man with a gross annual income of ;^368. i$j. ? 

(156) If ;^i be worth 11 '57 Dutch guilders, loi thalers 
worth 175 guilders, and 2 thalers worth 7*35 francs: how 
many francs should be received for ;^4o? 

(157) If a premium on Fire Insurance is 2s. ^d, per cent, 
what sum has to be paid on ;^4325. 17^. 6d, ? 

(158) Find the simple interest on ;^845. 10s, for 6 years 
at 47 per cent 

(159) What is the difference between simple interest, 
compound interest, and discount? Find the difference be- 
tween the simple interest and the true discount on ;^2ooo 
for I J years at 3 per cent. 



(160) Simplify 

(1) *ofi|of2iof3|; 

(2) 17 71 

i + j + 4 + tV 3f 

(161) How many ninths of a shilling are there in 9I 
shillings ? how many ninetieths ? and what is that number 
whose ninth part is nine dozen and nine ? 

(162) The distance between two wickets was marked out 
for twenty-two yards, but the yard measure was ^ of an inch 
too short : what was the actual distance ? 

(163) Express 13 po. 2 yd. i ft 4 in. as the vulgar and 
decimal fractions of i furlong 36 po. 2 yd. 5 in. ^so find 
what part of a pound is 2\d, 

(164) Extract the square root of 137641 and -4 to four 
figures. 

(165) Compare the simple and the compound interest on 
;^2i. loj. at the end of 3 years, at 4 per cent per annum. 

(166) What is the present value of a bill of ;^2i. loj., due 
in 3 months, reckoning money at 4 per cent per annum ? 

(167) If by selling my horse for £17, 4J. I lose 20 per 
cent., what did my horse cost ? 
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(168) Divide £^. 95. io}d. between two men, so that one 
may receive half as much ag^ain as the other. 

(169) Add together 3j of a crown, -fro o^ half-a-sovereign, 
1^ of a guinea, i • 375 of a pound, and • 2^ of ten shillings. 

(170) Find the value of 3-75 of 8j. 4//. + -5$ of ;^2. 15^. 
+ •62^ of i8j. 6d. Express the result as a fraction of 
£7. 4J. lid. 

(171) If the income-tax were 2 per cent on a man's 
income, instead of /^\d, in the £y what difference would it 
make to a man whose annual income is ;£455. idr. &/. ? . 

(172) If ;^i be worth 25*2 francs, 9|- thalers worth 35 
francs, and 60 thalers worth 107 Austrian paper florins, find 
how many Austrian paper florins should be received for j£io. 

(173) Find the present worth of ;^8io. 16s. Sd. due 2j 
years hence at 5 j per cent simple interest. 

(174) A man has ;£ 3430 stock in the 3|- per cents, at 83|- : 
when the stock rises 2 per cent, he transfers his capital to the 
4 per cents, at 98 : find the alteration in his income. 

(175) The weight of , the water contained in a rectangular 
cistern 8 ft. long, 7 ft wide, is 93J cwt If a cubic foot of 
water weigh 1000 oz., find the depth of water in the cistern. 



(176) Add together 4f, SJ, 3^, 9J ; and divide Si^ of 
lA-byif-iJ 

(177) Reduce rr of 6J. of £3, 5J. to the fraction of 
£4. 17s. 6d. 

(178) A man buys goods at the rate of ;^24 per cwt. and 
sells 2 tons 14 cwt. 3 qr. 12 lb. for £1^00. How much has he 
gained or lost per cent, on the outlay ? 

(179) Find the discount on £6Z. y. 6d. due 6f months 
hence at 3f per cent. 

(180) Which is the better investment, the 3J per cents, 
at 91, or the 4 per cents, at 103 ? 

How much must a man invest in the former that he may 
have a yearly income of ;^47o, after paying $d. in the pound 
for income-tax ? 

(181) Extract the square root of 1 798281 ; and of 2*5. 

(182) The height of a tower on a river's bank is 55 feet, 
the length of a hne from the top to the opposite bank is 
78 feet : what is the breadth of the river ? 
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(183) Express 3i crowns as the decimal of 7i guineas. 

(184) £530 is to be raised from three towns, whose in- 
habitants number 2500, 3000, 4200 respectively : how much 
has each town to pay ? 

(185) £i(joo stock gives ;f 166 interest (simple) in 4| years : 
find the rate per cent per annum. 

a86) Simplify-)- {-i-f 

(187) Find the cost of a chest, the dimensions of which are 
3 feet 4j inches high, 4 feet 2\ inches long, 2 feet if inches 
wide, at 5 J^. per square foot 

(188) From 2*75 of 2|- square yards take 9*45 square feet 

(189) Find the vulgar fraction equivalent to -^-- — - 

'55 

(190) A train leaves London at 10 A.M., reaching Ports- 
mouth at 1. 1 5 P.M., and another train leaves Portsmouth at 
6.15 A.M., reaching London at 11.30 a.m. : at what time do 
they meet ? 



w ^^ \=^^ - jfr, 



(192) Reduce 17s. 8^. to the decimal of ;f 5,'and express 
the result as a fraction in its lowest terms. 

(193) If ^ of a vessel be worth £67. 2s., what is the value 
of -TT of ^6 same ? 

(194) Find the value of 3*145 of 69I miles, and of 3 •14$ 

of ;^I. 2S, lid, 

(195) Two ships get under weigh at the same time for the 
same port, distant 1200 miles; the faster vessel averages 
10 miles an hour, and arrives at the port a day and a half 
before the other : what will the latter vessel average an hour ? 

(196) Find the 4th root of 1679616. 

(197) How many yards of matting 2*4. feet broad will 
cover a floor that is 27 • J feet long and 20* 10 feet broad ? 
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(198) Simplify the fraction 

3i 4._4i • 17 

2 "** Hi 

(199) If f of ij of an estate be worth ;^300, what will be 
the value of ~ of the estate ? 

(200) At what price must an article, which cost 15^., be 
sold so as to gain 10 per cent. ? 

(201) What is the price of a piece of timber 27 ft long, 
I ft. 9 in. thick, and i ft. 2 in. broad, at 4^. per cubic yard ? 

(202) Of an electric cable ff- rests on the bottom of the 
sea, Yj hangs in the water, and 234! yards are employed on 
land : what is the length of the cable ? 

(203) The length of a rectangular field which contains 
4 ac. 3 ro. 14 po. 26? sq. yd. is 260 yd. i ft 4 in., what is itr 
breadtii ? 

(204) Reduce one thousand and eighty, divided by thirty* 
seven miUions two hundred and fifty thousand three hundred 
and sixty, to a decimal to seven places. 

(205) Reduce i qr. 13 lb. j\ oz. to the fraction of a ton. 

(206) Multiply 1*23 by -0059, and divide the product 
by '005. 

(207) Extract the cube root of 16777216. 

(208) A cargo, valued at;^356i. lis, 7|^., being insured 
at 8 J per cent., what is the insurance ? 

(209) What is the value of 65 napoleons, if one napoleon 
= 20'8 fr., and £1 = 25 '45 fr. ? 

(210) The number of disposable seamen at Portsmouth is 
800, at Plymouth 756, and at Sheemess 404. A ship is com- 
missioned, whose complement is 490 seamen. How many 
must be drafted from each place so as to take an equal pro- 
portion ? 

(211) What principal at 5 per cent will bring a yearly 
income of ;f34i. 5^. ? 



(212) Add 24, •24, •024, 1*0024, ^^^ reduce the result 
to a vulgar fraction. 
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(21 3) (a) D ividc 72 • 36 by 3 • 6 and by • 0036. 

03) Find the value of — ^\^^,^, , 
^^ 7-375 -i + i 

(y) Reduce f of a guinea + I of ^ of ;^i + f of J 
of a crown + ^ of f of is, to decimals of ;^i and of ;^ioo. 

(214) Two ships start from the same port due east and 
due north respectively, at the rates of 12 and 9 miles an hour, 
how far are they apart at the end of six hours ? 

(215) (a) Find the difference between the simple and com- 
pound interest of ;^4i6. 13J. 4//, for 2 years at 4 per cent. 

0) Find the rate of interest, when the discount on 
JC226. 2s, Zd, due at the end of i| years is ;^I2. i6j. od, 

(216) A room is 14 ft. 3 in. high, 20 ft. wide, 24 ft. long, 
what will it cost to paper it with a paper 2| ft. wide, whose 
price is i i^d, per yard ; allowing 8 ft. by 5 ft. 3 in. for each 
of four doors, 10 ft. by 6 ft. 8 in. for each of two windows, and 
6 ft. 6 in. by 5 ft. for a fireplace ? 



(217) Multiply £217, lis, 4^/. by 21-J ; and find the value 
of 67 cwt. 3 qr. 241b. at £1, 2S, 4//. per qr. 

(218) Reduce 3 roods 7 poles 28 yards 2 feet 36 inches to 
the fraction of and to the decimal of i acre 31 poles 27 yards 
2 feet 36 inches. 

(219) Reduce '014 and • 1656 to vulgar fractions ; and 
find the square root of i84« 117761. 

(220) Find the interest on ;^i 27750 for 60 days at 3|- per 
cent, per annum; and the discount on ;^I302. is, 2^., due 
2j years hence, at 2i per cent. 

(221) What is the cost of papering a room 21 ft. long, 
i6|- ft. wide, lOj feet high, at 6id. per square yard ? 

(222) What sum will amount to £/^2$, igs, 4jd, in ic 
years at 3^ per cent, simple interest ? 

(223) Find the income arising from the produce of 52^ 
acres of wheat at 5 qr. i bus. 3 pk. per acre, when wheat is at 
6o,r. a quarter. 

(224) If an income of ;^6oo pays ;^io for income-tax, how 
much must be paid on an income of ;^345. los, when the tax 
is half as much again ? 
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tons cwt. qr. lb. oz. 

(225) From 567 . 10 . 2 . 14 . 11 
Take 378 . 16 . 3 . 22 . 13 

(226) A crew of 567 men receive each £S, is. i\d, prize 
money : find the whole value of the prize. 

(227) If ^ of a cwt of powder costs £16, lOf. 9</., what is 
the cost of I oz. ? 

(228) How many yards of carpet, 2 ft. 4 in. wide, will it 
take to cover a floor 26 ft. by 35 ft. ? 



(229) Simplify(l-g + 1)^11 



(230) Express 22| cubic inches as the decimal of I7 cubic 
yards to six places. 

(231) The rent of a farm is ;^85o, and the taxes are i2| 
per cent, on the rent : find the amount of rent and taxes 
together. 

(232) A can mow 5 acres of grass in 3 days, B 7 acres in 
9 days, C II acres in 12 days : in how many days can thev 
jointly mow 121 acres ? 



(233) Add together three hundred and sixty millions 
i>inety-eight thousand and six, and forty thousand Ave 
hundred and sixty-three, expressing the result in words. 

(234) Simplify the fraction 

-J — 1. 2 — i 
3 + ^ 2+i 

l±iofl:t| 

(235) Find the value of A of a guinea + 4 of a shilling 
+ -2^ of half-a-crown, and reduce the result to the decimal 
oi£u 

(236) Multiply '0214 by 2*14 and divide 17 '82 by •con. 
Find the value of '05 of j^i + -3 of a guinea + '75 of a 
crown + • 8 of a shilling. 

(237) Find by Practice the value of 5 lb. 9 oz. 7 dwt 12 gr. 
of gold, at £z< 17s. lod. per oz. 

(238) The rates of the express and mail trains on a 
railway are 40 and 28 miles an hour respectively. What time 
is saved by taking the former for a journey of 192 miles ? 
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(239) What is the interest on £7^0 for 16 months, at 3J 
per cent ? 

(240) Three persons divide the cost of an entertainment 
amongst them in such a manner that the first pays ~ of the 
whole, and the second | of what the first pays, and the third 
pays the remainder, which is £2, los, : what is the amount of 
thebiU? 



(241) Simplify the fraction 



(242) Multiply 2*45 by '05, and divide '0225 by 2-5, and 
find the value of •025 of 2 qr. 6 lb. 4 oz. 

(243) If f of the cargo of a ship be worth ;£ 16000, what 
will be the value of f of | of the remainder ? 

(244) The solid content of a piece of timber is 40 cubic 
yards, its length is 54 feet, and breadth 5 feet : find its thick- 
ness. 

(245) Find the value of 

•003 of ;^i. 5J. + •o6§ of ;^S — '2 of2s, zd, 

(246) What is the cost of the carpet for a room, the 
dimensions of which are 21 feet long, 15I feet wide, at 
IS, 2\d, per square yard ? 

(247) A farmer bought a load of wheat 2X£i2. i^s. per 
load ; at what price must he sell it in order to gain 10 per 
cent. ? 

(248) A watch, which is 5 m. 40 s. fast on Monday at 
noon, is 2 m. 51 s. fast at midnight on the following Sunday : 
what did it lose in a day ? 



(249) Simplify ^^J -f- ^, 

(250) Reduce f of is, s^d, to the fraction of 3^. ^. 

(251) What is the value of • 277 of 4 • 5 of a pound sterling I 

(252) A piece of wood measures superficially 3 • 5 feet by 
4*5 yards : what is it worth at is, 6d, a square yard ? 

(253) Extract the square root of i •0:4049, and of iJS^e^ 
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(254) A invests £SS'^ ^ ^^ 3z P^^ cents, when they are 
at 92 ; B invests £67^ in the per cents, when they are at 
97. Find the difference of their incomes. 

(255) If 6 men earn ;^8 for 5 days' work, how long will it 
take 15 men to earn £^ ? 

(256) Two pipes together fill a cistern in i hour : one of 
them alone fills it in i| hour. How long will it take the other 
to fill it? 



(257) If ^ of an estate be worth £4fi, 7s, 8^., what is the 
value of -^ of the estate? 

(258) A regiment marching 3I- miles an hour makes no 
steps in a minute : what is the length of the step ? 

(259) What principal will give ;C2o8 simple interest in 5|- 
years at 3^ per cent. ? 

(260) A street being 850 feet long, and the width of the 
pavement on each side being 5 ft. 3 in., find the cost of paving 
it at IS, ^jd, 2L square foot ? 

(261) Add together -x^- of a cwt., f of a quarter, -J of a lb., 
and express the result as the decimal of a ton to eight places. 

(262) The ten thousandth part of a cubic foot of gold 
gilding being 4026 square inches, what is the thickness of the 
gold leaf? 

(263) Find the value of ^?-tii^il|li4x 

(i - i) X (4 - 3f ) 

(264) What fraction of ;^i is -j^ of a penny ? 

(265) Reduce i foot 3 inches to the decimal of a yard ; and 
find the number of pence in *o2o8 of;(^i. 

(266) Af By and C are in partnership ; ^'s capital was 
/2000, B*s ^^2500, and C's ;^3ooo. A profit of ;f 1000 is to be 
mvided among them. What is the share of each ? 

(267) Find the hjrpotenuse of a right-angled triangle, 
whose base is 30 feet, and whose perpendicular is 40 feet. 

(268) How long would a column of men, extending 3420 
feet in length, take to march through a street a mile long at 
the rate of 58 paces in a minute, each pace being 2| feet ? 

(269) A log of timber is 18 feet long, i foot 4 inches wide, 
and 1 5 inches thick. If a piece, containing 2\ solid feet, be cut 
'^flf the end of it, what length will be left ? 
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(270) Simplify: 

/2 i + 3f , 3A ^ f2^.2^\ .281 

\^4i + Si lo^y "^ V. 2f • 8^vy I -405 

(271) Find by Practice the rent of 134 acres, 3 roods, 
16 poles, at £z» 13J. 4^. per acre. 

(272) Add together { of £2. loj., -} of ;^I9. 6s, 5|^., 

and -^ of 5 J. 
12 ^ 

(273) Reduce | of i oz. 13 dwt. to the decimal of i|- of 
5 dwt. 15 gr. 

(274) At what rate will the simple interest on ;^i 25 amount 
to £^3' 2s, 6d, in 3 years ? 

(275) A person sells ;^53o 3 per cent, stock at 86, and 
invests the proceeds at 3J per cent., what is the alteration in 
his income ? 

(276) How many hours a day must 42 boys work, to do in 
45 days what 27 men can do in 28 days of 10 hours long ; the 
work of a boy being half that of a man ? 

(277) If 8 guineas be expended in purchasing Brussels 
carpet, ^ yd. wide, at 3^. 6d, sl yd., for a room 20 ft. long 
and 16 ft. 9 in. broad ; how much of the floor will remain 
uncovered ? 



(278) Simplify: 

(4-f) +moi-^) 

(279) Reduce lar. gd. to the decimal of jfi ; and express 
I qr. 22 lb. as the fraction of 120 lb. 

(280) Find the interest on £3^. 12s. 6d., at 5I per cent., 
for 4 years. 

(281) If i lb. cost fjj., what is the cost of 2H cwt. ? 

(282) Express '47 and •68494 as vulgar fractions ; and find 
the value of •413 of a cwt. 

(283) How much tin and copper does a bell weighing 
1501b. contain, bell metal being composed of three-parts 
copper and one of tin ? 

(284) How many yards of carpet half-a-yard wide will 
cover the floor of a room 22|^ ft by 19 ft. ? 
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(285) Simplify ^±g-^-L- 1^^ 

'■^ 2 + i 

(286) Multiply the sum of three tenths, three hundredths, 
three thousandths, and three ten thousandths by thirty 
thousand, and divide the product by nine thousandths. 

(287) What is the interest of ;^75o for 2 J years at 3J per 
cent ? 

(288) Reduce £1. dr. Zd. to the decimal of a crown, and 
express f of a crown + §• of half-a-sovereign as a fraction of 
a pound. 

Find the value of 

•02 of ;^i + '03 of 7J. 6d. + •014 of 2J. 9^ 

(289) Find, by Practice, the cost of 3 cwt. 3 qr. 17 lb., 
at ;^i. 7 J. 9^. per cwt 

(290) What will be the cost of papering a room 21ft. long 
by 15 ft broad and 11 ft high, which has two windows each 
9 ft high and 3 ft wide, a door 7 ft high and 3 ft 6 in. wide, 
and a fireplace 4 ft high by 4 f c o in. wide, with paper, 2 ft. 
3 in. wide, at 91. a piece ; the price of putting it on being 6d, 
per piece, and each piece containing 12 yards ? 

(291) If the gas for five burners, five hours every day, for 
ten days, cost 4r. 3^/., how many burners may be lighted 
four hours every evening for fifteen days at a cost of 
£^. idr. 6d, ? 



(292) Reduce ^l "^^; to a simple fraction. 

(293) Reduce ^ to a decimal, and multiply the result by 
•0064. 

(294) What fraction of 2s. 6d, is A of 3^. 4//. ? 

(295) Reduce 3^. ii\d. to the decimal of a guinea, and 
take from it £• of i of i^. 3^/. 

(296) A reservoir is 26 fl. 8 in. long by 12 ft 9 in. wide ; 
how many cubic feet of water must be drawn off to make the 
surface smk i foot ? 

(297) Required the value of 97 cwt. of cheese at £1. 5 j. yL 
per cwt 
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(298) If 14 men can mow 35 acres of grass in 6 days of 
10 hours each, in how many days of 12 hours each can 3 men 
mow 24 acres ? 

(299) A father left his eldest son ;^Sooo more than he left 
his second son ; and the second soii 1500 guineas more than 
he left his third ; his property was £17,900. What did each 
son receive ? 



(300) SimpUfy 

(i) J X 2| X J X ij X f 

If xg X (2-f)-Mf 



(ii) 



I + 



i+l 



(301) Find the value of J of (i — |) of a guinea, and re- 
duce I ton 8 cwt. 3 qr. 17 lb. to the fraction of 3 tons. 

(302) Divide 

•0001 by '00002, 
1000 by 'oooi, 
•00 i by 'oooi. 

(303) Find the value of '175 of a ton, and of '006785 of 
£,2, 6s, Zd, 

(304) A bankrupt owes ;^46o8, and pays 13J. 16^, in the 
pound. How much do his creditors jointly lose ? 

(305) Find (a) the total surface, 0) the cubical content of 
a log which is 8 yards long, and 2 feet thick and deep. 

(306) Extract the square root of 30712*5625 of -i^ ; and 
of '000000133225. 

(307) Find the interest of 125 guineas for 2^ years at 
4 per cent. : and the discount of -^63. 15J. for 15 months 
at 5 per cent« 



(308) Divide the sum of 3f and j-fj by then: difference. 

(309) Find the cost of a chest 3 ft 4 in. high, 4 ft 2 in. 
long, 2 ft I in. wide, at 6\d, a square foot 

(310) If 9 men or 16 women could do a piece of work in 
144 days, in what time would 7 men and 9 women do it, 
working together? 
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(311) Find the gain or loss per cent, in buying oranges at 
5 J. 6//. a hundred and selling them eight for 7\d, 

(312) Divide £\^2o amongst A^ B^ and C, in the propor- 
tion of '7, -28, and -056. 

(313) A man walks i m. i fur. 7 p. in 20 minutes : how 
long 'wd it take him to walk 41 m. 2 iiir. 12 p. ? 

(314) A dock which gains ^\ minutes in 24 hours is 12 
minutes fast at midnight on Sunday. What o'clock will it 
indicate at 4 o'clock on Wednesday afternoon ? 

(315) How much 4 per cent stock at 96 can be bought for 
£1000 ? What annual income will it produce ? 



(316) Add together '00125 o^ ^ ^'^^ •0125 cwt. and •025 
lb. ; and reduce the result to a decimal of 2 qr. 9 lb. 

(317) A man owns -^ of a mine, and sells '1351 of his 
share ; what fraction of the mine has he left ? 

(318) If I ton 16 cwt. 3 qr. 9 lb. of cool cost £2. los.y 
what will 3 tons 6 cwt. cost ? 

(319) Gunpowder being composed of 33 parts of nitre, 
7 of charcoal and 5 of sidphur ; find how many pounds of 
each will be required to make 30 lb. of powder. 

(320) Find by Practice the cost of 2645^ articles at £2, 
I2S. I id. each. 

(321) What is the difference between Interest and Dis- 
count ? Which of the two is greater ? 

Find the difference between the Interest and Discount on 
;^i6o. dr. 3^. for 4f months at 3^ per cent 

(322) Extract the square root of 173889 ; and of i34Tff 

(323) Find the cost of carpeting a room 10 yd. 2 ft long, 
and 7 yd. l ft broad, with carpet J yd. wide at 4s. 6d, a yard. 



(324) Add together if, i|, i and f|, and divide f of3i by 
Aof2f 

(325) Reduce f of 7| of i6| yards to the fraction of a 
furlong. 

How many pence are there in i '05625 of 6s. Zd. ? 

(326) Find by Practice the cost of 960 things at £2. 4^ . 4|^. 
each; and the rent of 21 ac. 3 ro. 5 po. at £2. ly. 4//. per 
acre. 

(327) Give the rule for Division of Decimals. 
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(328) Find the present worth of ;^68. 13J. 4//. due 9J 
months hence at 3i per cent 

(329) Which is the better investment, the 4J per cents, at 
95 or the 5 per cents, at 104 ? 

How much must a man invest in the former that he may- 
have a yearly income of {fill, lis, after paying 4/iL in the 
pound income-tax ? 

(330) Extract the square root of 5345344 and of i '6. 



(331) Find by Practice dthe value of 

(a) 9836 articles at 7 J. 2l^..each. 

03) 6 tons 7 cwt 2 qr. 17 lb. at £%, lor. 7</. per cwt. 

(332) Simplify 

(1) 2f - i| + 9^ 
4f - 2|. + 13A 

(2) (3'7i - I -908) X 7-03 

(333) If a pole 10 feet high cast a shadow 12 ft. 8 in. long, 
how high is a tower whose shadow at the same time is 57 
feet long ? 

(334) Twenty dormice bought at id, each are sold. 2 for 
7^/., find the total gain and the gain per cent. 

(335) Find the square root of 90306*2601, and also the 
cube root of 20 • 570824. 

(336) If 2 guineas make 3 napoleons, and 15 rix-dollars 
make 4 napoleons, and 6 ducats make 7 rix-dollars, how many 
ducats are there in ;^49o ? 1 

(337) At what time are the hands of a watch together 
between 7 and 8 ? 

(338) Which is the better investment, bank stock paying 
10 per cent, at 234^, or Consols paying 3 per cent, at 92I ? 



(339) Express in figures thirteen hundred millions five 
thousand and one ; and in words 5030090501. 

(340) A farm lets for ;^24o a year ; the land-tax for 9 
months s £i, is, 7\d. ; find the net annual income and the 
rate per pound of the tax. 

S. ARITH. 6 
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(341) Find the Simple Interest upon ;^3285oo, at 5 per 
cent., for 200 days. 

(342) Having given that the weight of a cubic foot of water 
is 1000 oz., and that the imperial gallon contains 277 • 27/ 
cubic inches, find the weight of a pint of water. 

(343) A room is 22 ft. 6 in. long, 20 ft. 3 in. wide, and 
10 ft. 9 in. high. Find the cost of carpeting the room at 
5^. 6^. a square yard, and of papering the walls at lod. 3, 
square yard. 

(344) A and B can do a piece of work in 8 days, B and C 
can do it in 12 days, and A, j5, and C can do it in 6 days. 
In how many days can A and C do it ? 

(345) If 3 boats take 6000 herrings in 8 days, how long 
will 600 boats be in taking 20,000 barrels, each containing 
700 herrings ? 

(346) A person invests ;^375 at simple interest, and at the 
end of 3 years and 8 months he finds that he possesses 
;^423. 2J. 6d, ; at what rate per cent, per annum was his 
profit 1 

(347) In a compound metal the proportion of tin to copper 
is 7 '75 to 92-25. Find to the nearest penny the value of 
8 cwt. 3 qr. of it, if tin is at ;^ 140 per ton, and copper at ;^8a 



(348) Show that 3x5 = 5x3; and multiply three millions 
nine thousand and seven by 'five millions six hundred thousand 
one hundred and fifty. 

(349) . The quotient in a division sum equals six times the 
divisor, and the divisor equals six times the remainder ; the 
three amount together to 516 ; find the dividend. 

(350) Find the H. c. F. of 1 235 192 and 411355 ; and the 
L. C. M. of 10, II, 12, 13, 14, 15. 

(351) Add together .60625 of;^! +.142857 of 14J. lojii:, 
and f f of -5V of £'^, 5 J. i</., and express the result as the decimal 
of 27 shillings. 

(352) Seven times the square root of a number is 161 ; 
find the number. 

(353) A clock gains 3I minutes a day ; how must the 
hands be placed at noon so as to point to true time at 7 h. 
30 m. P.M. ? 
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(354) A person's income is derived from the proceedxs of 
;f455o at a certain rate per cent., and;^542o at i per cent, 
more than the former. His whole income is;£453. Determine 
the rates. 

(355) The discount on £^i6, 7s, 3^/. for 3 months is;^5. 
7s, yi, ; at what rate per cent, is it calculated ? 

(356) How many hegps, 6j yards apart, can be placed 
symmetrically on a rectangular field of 10 ac. 3 ro. 36 p. 6 yd. ? 



(357) Three horses are worth 5 cows^ and 4 cows cost 
£17 ; how much are 20 horses worth ? 

(358) SimpUfy: 

'004-7- «ooo5 

2'4i3 + 3-576 + 2'o6oi9ii 

(359) Find by Practice the value of 9 cub. yd. 21 eft. 
432 c. in. of timber, at £^ 14^. 6d, per cubic yard. 

(360) Extract the square roots of 102 • 01 and 6 •24$. 

(361) What will be the cost of enclosing a rectangular 
garden, 90 yd. long and 30 yd. 2 ft. 3 in. broad, with a wall 
8 ft. 4 in. high, at the rate of 6s. per superficial square yard ? 

(362) A person invests ;^ioooo in 3 per cents, at 75, and 
when they rise to 78 he sells out and invests the produce in 
bank shares at ;£2o8 each, which pay a dividend of ;^8 per 
share. Show that his income is not altered. 

(363) What must be the least number of soldiers in a 
regiment to admit of its being drawn up 2, 3, 4, 5 or 6 deep, 
and also of its being formed into a solid square ? 

(364) Find the simple interest on ;f 2733. dr. Zd. at 4 per 
cent, for 3 years and 9 months ; and determine what sum 
will amount to £<)26 2J. in 3 years at 5 per cent, compound 
interest 

(365) If the rent of 12 ac. 3 ro. is 16 guineas, find the rent 
of a farm of 288*46875 acres. 



J.— 



(366) Simplify 8 • 3 - if of 2^ of if + 2i -. ^ 

(367) Multiply 57875 by 729819, with three lines of multi- 
plication, and di\'ide 123456 by 63, using short division. 

S 2 
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(368) Find the price of 7254! articles at £2, Zs. ^{d. eaci!, 
and also at £S' 6 f. 5 c. 4 m. each. 

(369) Find the cost of papering a room 14 ft. 5 in. long, 
13 ft. 7 in. broad, and 12 ft. 3 in. high, with paper at 3!^. per 
square yard. In the room are 4 windows 4 ft. by 3 ft., 2 doors 
6 ft. 6 in. by 2 ft. 5 in., and a fireplace 5 ft. by 4 ft 

(370) A and B can do a piece o£work in 4 days, B and C 
in ^i days, and A and C in 4f daysr In what time can each 
do the work separately ? 

(371) Af starts from C and travels towards D at a rate 
of 6 miles per hour ; two hours afterwards N starts from C, 
and going 10 mUes per hour reaches D 4 hours before Af, 
Find the distance from C to D. 

(372) Find the difference between the discount on 
;f 1161. 11^. 3^. for 14 months at 5 per cent, per ann. and 
the interest on ;£^i475 for 15 months at si per cent per ann. 

(373) A woman buys a certain number of apples at 3 a 
penny, and the same number at 2 a penny ; she then mixes 
them and sells them at 5 for twopence. How much does she 
gain or lose per cent. ? 

(374) Find the cube root of 198155287. 



(375) Multiply 45 tons 14 cwt. 2 qr. 5 lb. by 205. 

(376) Find the L. C. M. of 34, 51, 52, 425, 1200. 

(377) Find the price of 7865 articles at £2. 19J. 6d, each, 
using only one aliquot part 

(378) Af B, and C are employed on a piece of work. 
After 15 days A is discharged, one-third of the work being 
done. B and C continue at the work, and after 20 days more 
B is discharged, one-third more of the work being done. C 
finishes the work in 30 days. In what time would the work 
have been done, if ^ and B had continued to work ? 

(379) Find the true discount on a ;^ioo bill, due 2 months 
hence, the interest of money being taken at 6 per cent, per 
ann. If the discount were taken at £1, what woidd be the 
rate of interest ? 

(380) Simplify (25.4)' + (24.6)" - 127 K 98-4 + (.6)* 

(381) Divide ;^3i. 17s. 6d. into two sums of money, one 
of which shall contain as many sixpences as the other con- 
tains fourpenny pieces. 
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(d82) A man sold a horse for £41, lys., and by so doing 
lost 7 per cent, on what it cost him : find the cost price. 

(383) A French m^tre = i»o936 of a yard, and a centi- 
metre is the hundredth part of a m^tre. Find a centimetre 
in decimals of an inch to 4 places. 



(384) Find the sum of 6 -27, 18*^5! and 12*345 ; and the 
difference between • 34027 and • 27. 

(385) Find the value of 50 qr. 7 bus. 3! pk. of wheat at 
6s, Zd, per bushel 

(386) A person, by disposing of goods for ;f 182, loses 
9 per cent. What ought they to have been sold at to realise 
a profit of 7 per cent. ? . 

(387) The external dimensions of a box without a lid are, 
length 4 feet, breadth 3 feet, depth 2 feet, and the thickness 
of the sides and bottom is the same, namely i inch ; if the 
cost of a cubic yard of the material is 9^., and the cost of 
making the box = tt oi the cost of the material, what will 
the box cost ? 

(388) The receipts of a company average £^22. 12s, on 
a week-day, and half that sum on a Sunday, and their weekly 
expenses are ;^i396. 19J. : if at the end of a year a dividend 
of 5 per cent, be declared on their capital, ;£2,ooo,ooo, how 
much can they carry to their reserve fund ? 

(389) Find the cube root of 6745261 33. 

(390) Show that the simple interest on £62^ for 8 months 
at 4? per cent, is equal to that on £1^7 S ^^ 3 P^ <^ei^t. for 
4 months. 

(391) Determine the greatest and least of the ratios 
17:24,35:49,52:73. 

(392) The cost price of a book is 4j. 9^., expense of the 
sale 6 per cent., profit 24 per cent. : what is the retail price ? 



(393) Divide 27-72 by 8» i and also by •081. 

(394) Reduce 3 cwt. 4 lb. to the decimal of 5 tons 7 c\vt. 
I St. 2 lb. 

(395) Find the present value of ;^io3i. 17J. due 6 months 
hence at 3 per cent. 

(396) Eight bells begin tolling together at the same in- 
stant, and they toll at intervals of i, 2, 3, 4, 5, 6, 7, 8 seconds 
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respectively : after what time will they be again tolling at 
the same instant ? 

(397) A cistern, whose length, depth, and breadth are 
6 ft. 3 in., 5 ft., and 4 ft. 2 in., is filled with water, and leaks till 
the water sinks 7 in. ; find the volume of water left* 

(398) If 22 men can dig a trench 420 yards long, 5 wide, 
and 3 deep, in 350 days of 9 hours each ; in how many days 
of II hours each will 252 men dig a trench 210 yards long, 
3 wide, and 2 deep ? 

(399) A sum of money amounts in 3 years at 5 per cent, 
compound interest to £<)26, 2s. ; what would be its amount 
in 5 years ? 

(400) If 6 men and 2 boys can reap 13 acres in 2 days, 
and 7 men and 5 boys can reap 33 acres in 4 days, how long 
will it take 2 men and 2 boys to reap 10 acres ? 



(401) Divide ;^78i7. I2J. lo^d, by 127. 

(402) How many ducats of 41. iij^. each are worth 
55926 rix-dollars of 4f. io\d. each? 

(403) Add two-thirds of three-fourths of a florin to four- 
fifths of seven-eighths of a crown ; and convert the result to 
the decimal of a pound sterling. 

(404) Extract the square root of 9*8626044 to four places 
of decimals. 

(405) A gallon of water weighs 146* 17 ounces troy,. 7000 
grains troy = i lb. avoirdupois. Find the weight of a cubic 
foot of water in ounces avoirdupois, if a pint contains 34*66 
cubic inches. 

(406) A rectangular court is 50 yards long and 30 yards 
broad. It has paths joining the middle points of the opposite 
sides, of 6 ft. in breadth, and also paths of the same breadth 
running aU round it. The remainder is covered with grass. 
If the cost of the pavement be is. Sd, per square foot, and of 
the grass 3^. per square yard, find the whole cost of laying out 
the court. 

(407) One clock gains 4 minutes in 12 hours, and another 
loses 4 minutes in 24 hours. They are set right at noon on 
Monday. Determine the time indicated by each clock, when 
the one appears to have gained 16? minutes on the other. 

(408) The gold coinage of one nation contains i part of 
silver to 1 1 parts of gold without any alloy ; that of another 
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nation, i part of alloy to 23 parts of gold. It is found that 46 
of the first weigh as much as 88i of the second. The intrinsic 
value of silver is one-sixteenth that of gold. Determine the 
par of exchange. 

(409) Find the discount on ;£690. 41. due 6 months hence, 
at 3 per cent, simple interest. 

(410) Find a mean proportional between -6 and '024. 



(411) Divide 6j. 4//. 3f q, by 7, and add the result to \ of 
U of a penny. 

(412) Divide 'CWioS by 270; 62500 by -25 ; and 2 -64 by -32. 

(413) A person invests £yyoo in Turkish 6 per cent, stock 
at 80 ; find the rate of interest he gets for his money. When 
his stock has risen to 104 he sells out, and buys ;^20 railway 
shares at ;£i8, which pay dividend at the rate of 4! per cent. 
Find the alteration in his income. 

(414) The cost of 155 yards of cloth is ;£i78'25 ; how 
many yards can be bought for ;£74»875 1 

(415) Simplify 

* offl + sl • ^ 17 ^io| i8°'7f • 7 

(416) If 20 men do a piece of work in 14 weeks, work- 
ing 6 days a week and 8 hours a day, in how many weeks 
wiU 24 men do it, working 5 days a week and 7 hours a day ? 

(417J A railway train having left a terminus at noon is* 
overtaken at 6 p.m. by another train, which left the same ter- 
minus at I P.M. If the former train had been 10 miles farther 
on the road when the latter started, it would not have been 
overtsdcen till 8 p.m. Find the rates of the trains. 

(418) How many yards of paper } yd. wide will cover the 
walls of a room 20f ft. long, ii^ ft. wide, \2\ ft. high ; and 
what will be the cost of it at 2\d, per yard ? 

(419) A^ Bf and C are partners. A receives two-fifths of 
the profits, B and C dividing the remainder equally. A^s 
income is increased by ;^22o when the rate of profit rises from 
8 to 10 per cent. Find the capital of B and C 

(420) Find the cube root of 159837789483. 



(421) A butcher bought 160 lb. of mutton for £^y ana sold 
two-thirds of it at 2>d. per lb. ; at what price per lb. must b " 
sell the remainder so as to gain £2, 55, on the whole ? 
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(422) Reduce 3|- qr. to the decimal of 15 tons ; and find 
the value of • 126 12 of gj. 3^. 

(423) A creditor, agreeing to receive ;f 25 for a debt, finds 
that he has been paid at the rate of \2s, 6d, in the pound ; 
how much was the debt ? 

(424) A, By and C rent a meadow for ;^43. A puts in 10 
horses for i month, B 12 oxen for 2 months, and C 20 sheep 
for 3 months. How should the expense be divided, if the 
quantities eaten by a horse, an ox, and . a sheep, during the 
same time, be in the ratio of 4, 3, and i ? 

(425) If the price of 9760 bricks, of which the length, 
breadth, and thickness are 20 inches, 10 inches, and 12^ inches 
respectively, be £^0. i6s. Sd., what will be the price of 100 
bricks, which are one-fifth smaller in every dimension ? 

(426) How many years* purchase should I give for an 
estate, so as to get 3j per cent, interest for my money ? 

(427) How much stock must be sold out of the 3 per 
cents, at 90, in order to pay a legacy of ;^9ooo, free of legacy- 
duty, the duty being 10 per cent. ? 

(428) How often between 11 and 12 are the hands of a 
clock an integral number of minute spaces apart ? 

(429) A and B walk a race of 25 miles ; A gives B 45 
minutes' start ; A walks uniformly a mile in ii minutes and 
catches B at the 20th milestone : find B^s rate and by how 
jnuch he lost in time and space. 

(430) A debt is due at the end of 4I months ; i is paid 
immediately, and j at the end of 3 months ; when ought the 
remainder to be paid ? 



(431) How many times does the 29th day of the month 
occur m 400 consecutive years ? 

(432) Divide ;£i6. 17s. 6d, into 4 parts proportional to 

(433) What fraction of 2 mi. 5 fur. 9 po. i f^. 6 in. is tV of 
7 furlongs ? 

(434) Multiply 10-375 by -0074, and 1.27' by .0458. 
Divide 1080 by •008, and i -23123 by 3*63. 

. (435) Two cogwheels work together, one having 360 teeth, 
and the other 100 ; if the first revolves 20 times in one minute, 
how many times will the second revolve in an hour ? and if 
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the latter turn a drum, whose circumference is five feet, how 
many miles of thread will it wind upon the drum in a work- 
ing day of 1 1 hours ? 

(436) A man, by selling out of a 3 per cent, stock at 99, 
gains 10 per cent, on his investment. At what price did he 
buy, and what was his income, supposing that he realised 

(437) A tank is 8 ft. long, 5 ft. 4 in. wide, 4 ft. 6 in. deep. 
Find the number of gallons it contains, having given that 
I cub. ft. of water weighs 1000 oz., and that a pint of water 
weighs a pound and a quarter. 

If, when the cistern is three-quarters full, and water running 
in at the rate of 18 quarts per minute, a leak should break 
out, which discharges 7 gallons per minute, how long will it 
be before the cistern is half full ? 

(438) An agent has to receive a rent paid in com from a 
tenant, and to deliver it to the landlord. At each payment 
he uses, so as to benefit himself, a false balance, such that 
9 lb. in one scale balances 10 lb. in the other. Com being 
worth 49J. a quarter, the value of his plunder is £^6, lis. 
What is the corn-rent ? 

(439) What are the times between 3 and 4 when the 
hands of a watch are equally distant from fig. III. 

(440) If the length of a square reservoir be 12 ft. 8 in., 
what weight of water must be drawn off that it may sink 
3 ft. 9 in. ? 

(N.B. — I cubic ft of water weighs 1000 oz.) 



(441) In how many years will £^20 double itself, at 2^ per 
cent, simple interest ? 

(442) If three men working 11 hours a day can reap a 
field of 20 acres in 1 1 days, in how many days can 9 men 
working 12 hours a day reap a field 360 yards long and 320 
broad ? 

(443j) A level reach in a canal, 14 miles 6 furlongs long, 
and 48 feet broad, is kept up by a lock 80 feet long, 12 feet 
broad, and having a fall of 8 ft. 6 in. ; how many barges might 
pass through the lock before the water in the upper canal was 
towered one inch ? 

(444) Simplify 



266 Examination Papers. 



(445) Find accurately the value of -^i of ;^I4. 13J. i^, ; 
find the approximate value when only four places of decimals 
are taken, and express the difference between the approxi- 
mate and true values as a fraction of the true value. 

(446) A person invests the i)resent value of ;^2358 due 
two years hence at 4 per cent, in gas-shares, which pay at 
the rate of nine per cent. ; he gives £\^\ for each share of 
;^ioo ; what is his annual income, and what rate per cent, 
does he make of his money invested in the gas-shares ? 

(447) At billiards A can give B 5 points in a game of 50, 
and C 10 points in 50 ; how many points can B give C in a 
game of 90 ? 

(448) In a dormitory fj of the boys are in the upper school, 
J of the remainder in the middle, and the rest, 8 in number, 
in the lower ; find the number in the dormitory. 

(449) Find the square root of 5290455 •409801. 

(450) At what rate per cent will ;^i25o amount to 
;^i53i. 5J. in 5 years? 



(451) How often is £1 1. 8j. ^\d. contained in ^502. 19J. 6</. ? 

(452) Divide|[3 + i {3 + J(3 + ii)}]byi25. 

(453) Multiply 79 • 347 by 23 • 15 ; and divide '00178986144 
by '00464. 

(454) Reduce 15^*. z\4* to the decimal of a guinea; and 
find the value of 'o$ of ^ 5. 

(455) An army loses 12000 men in battle, one-sixth of the 
remainder in a forced march, and then it has 60000 men left. 
Of how many men did it consist at first ? 

(456) How much money must one invest in 3 per cent. 
Consols, when they are at 10 per cent, below par, in order to 
have an income of £2000 a year ? 

(457) The circumference of the fore-wheel of a carnage is 
8 feet, and that of the hind- wheel is 10 feet ; in what distance 
will the fore-wheel make 100 revolutions more than the hind- 
wheel? 

(458) A mixture of a certain quantity of brandy with 20 
gaUoiiS of water is worth 25 shillings per gallon. If the 
brandy pure be worth 30 shillings per gallon, how much 
brandy is ther^ in the mixture ? 
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(459) Two trains start at the same time from London and 
Edinburgh, and proceed towards each other at the rates of 30 
and 50 miles per hour respectively. When they meet, it is 
found that one train has run 100 xniles farther than the other. 
Find the distance between London and Edinburgh. 

(460) Which is the better stock for investment, 3^ per cents. 
at 92f , or 3i per cents, at par ? 



(461) What number is that which exceeds the sum of its 
fourth} fifth, and sixth parts by 161 ? 

(462) Find the value of -7^ x \^^oi£(). 

(463) Divide 171 '99 by 27 '3, and find the square root of 
the quotient to two places of decimals. 

(464) A reservoir is 56 ft. 8 in. long, and 19 ft. 6 in. broad ; 
how many cubic feet of water must be drawn off to make the 
surface sink 2 ft. 6 in. ? 

• (465) Two persons buy respectively with the same sums 
into the 3 and 3^ per cents., and get the same amount of 
interest. The 3 per cents, are at 75 : at what price are the 
3i per cents. ? 

(466) Three lines of paling run side by side for a distance 
of 90 feet. The rails are respectively 2, 3, and 5 feet apart. 
How often will a person walking outside the palings, on look- 
ing across them, see three rails in a line ? 

(467) Find the cost of painting the walls of a square room 
14 ft. high and 18 ft. long, with two doors 8 feet by 4, and three 
windows 10 feet by 5, the amount saved by each window being 
£2. 1 dr. 3^. What additional height would increase the cost 
by 9 shillings ? 

(468) A can do a piece of work in 6 days, which B can 
destroy in 4. A has worked for 10 days, during the last 5 of 
which B has been destroying : how many days must A now 
work alone, in order to complete his task ? 

(469) If 7 men working loj hours a day can earn 
^4. 15^. yi. in 5x days, what sum will 28 men earn in 15} 
days, if they work S^ hours a day ? 

(470) Find the cube root of 273359449. 
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(471) What must be added to f of f to make it equal to 
Aofsi? 

(472) Divide -14 by 7, 140 by -07, and .014 by 7000; 
add the results together, and turn the decimal mto a vulgar 
fraction. 

(473) A grocer buys half a ton of sugar for £2<), lor., and 
retails it at j^d, a pound : how much does he gain by it ? 

(474) Which is more valuable, so far as principal is con- 
cerned, £^$0 stock in the 3 per cents, at 93, or £%17. 13J. to 
be paid in a year's time, interest being reckoned at 3^ per cent. ? 
What income would be derived from each ? 

(475) Ay By and C, are three workmen : A can do half a 
Diece of work in 3 hours, doing twice as much as B can do ; 
and Ay By and C can together do the whole in 2i hours. 
Show that C can do in 5 hours as much as B can do in 
9 hours. 

(476) If for a sovereign one can buy 1 1 gulden 12 kreutzers 
or 25 • 5 francs, and for one 20-franc piece 9 gulden 20 kreut- 
zers, how much per cent, is gained by buying French gold 
with English gold before buying German money? (N.B. 
I gulden = 60 kreutzers.) 

(477) A bankrupt, whose effects are worth ;f 201, owes his 
creditors ;£i33, ;£2i2, and £^^2^ respectively ; what will each 
receive? 

(478) If 3 men, 4 women, 5 boys, or 6 girls, can perform 
a piece of work in 60 days, how long wiU it take i man, 2 
women, 3 boys, and 4 girls, all working together ? 

(479) The circular piers of Hungerford Bridge are 15 feet 
in diameter, and will bear a pressure of 750 tons to the 
square mch; taking the area of a circle as 3* 14159 times 
the square on the radius, what pressure may be put on a 
pier? 

(480) Express 69|- miles in metres, 32 metres being taken 
to be equivalent to 35 yards. 



(481) If If of a sum of money = ^ of 5j. lod^ find the 

sum. 

(482) Multiply •5714285 by 63, and show that the result 
is 'Jo. 
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(483) Two lines are 41*06328 inches and •0438 of an 
inch long respectively. How many lines as long as the 
latter can be cut ofT from the former, and what will be the 
length of the remaining line ? 

(484) A hollow cubical box, made of material which is 
i*^ inches in thickness, has an interior capacity of 50*653 
cubic feet : determine the length of the outside edge of the 
box. 

(485) A man invested ;f 8063 in the 3 per cents, at 91, 
the l»:okerage being i per cent ; what will be his clear in- 
come after an income-tax of $d, in the pound is deducted ? 

(486) The expense of painting the wainscot of a room 
is ^i6. 1 5 J. 3^., at 2s, ^d, per square foot, the wainscot being 
2 feet deep. What will be the expense of carpeting the room 
with carpet 27 inches broad at 4^. 6d, per yard, the breadth 
of the room being to its length as 62 is to 87 ? 

(487) A and B start to run a race ; their speeds are as 
17 to 18. A runs 2f- miles in 16 min. 48 sec. ; B finishes the 
course in 34 minutes : determine the length of the course. 

(488) A boat's crew row over a course of a mile and a 
quarter against a stream which flows at the rate of 2 miles 
an hour, in 10 minutes. The usual rate of the stream is 
half a mile an hour. Find the time which the boat would 
take in the usual state of the river. 

(489) A cistern 12 ft. long, 2 ft 4 in. wide, and 9 in. deep, 
contains pulp for making paper. If half the volume of the 
pulp is lost in the process of drying, how many sheets of 
paper, 8 inches by 6, will be obtained, if 300 sheets in thick- 
ness go to the inch ? 

(490) At what times between 5 and 6 are the hands of a 
watch at right angles ? 



(491) Express | of if of a mile in terms of a m^tre, sup- 
posing' 32 metres = 35 yards. 

(492) How many times does a wheel of 4 feet diameter 
revolve in a mile, supposing the circumference of the wheel 
to be 6*28 times as great as the radius ? 

(493) A person pays one tax of lod. in the £, and another 
of 5 per cent, on his income. His remaining income is 
£SAS' What was his original income ? 
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(494) Find the difference between the interest and dis- 
count of ;^455 for 3 months at 4 per cent, per annum. 

(495) If an American dollar be worth 4s, 3f^., and be 
also worth 5*42 francs, find the number of francs in ;fi. 
Sterling. 

(496) A soldier has 5 hours' leave of absence : how far 
may he ride on a coach which travels 10 miles an hour, so 
as to return to the camp in time, walking at the rate of 
5 miles an hour ? 

(497) A man sells out of the 3 per cent. Consols at 9q 
and invests the proceeds in the Russian 4 per cents, at par, 
thereby adding ;^200 to his income. How much of the 
Russian stock does he hold ? 

(498) Two trains start at the same time, the one from 
London to Norwich, the other from Norwich to London. If 
they arrive in Norwich and London respectively i hour and 
4 hours after they passed each other, show that one travels 
twice as fast as the other. 

(499) A and B can do a piece of work in 6f days, A and 
C in 4f days. A, B, and C in 3f days. In how many days 
could A do it alone ? 

(500) When £170 will purchase 4233 francs, what is the 
course of exchange between London and Paris ? And if 503 
gold pieces of 20 francs contain as much pure gold as 400 
sovereigns, what is the par of exchange between London 
and Paris ? 



(501) Simplify ff +-2|i-g + I + I of 



20 



(502) Multiply together •01 and -000001, -oi and 1 000000, 
■oooooi and 1000. 

(503) Two blocks of equal weight are divided, the one 
into 73 parts of equal weight, and the other into 193 parts 
of equal weight : which wiU be the heavier, 14 of the former 
parts or 37 of the latter ? 

(504) If 13 denarii are worth 11 drachmae, 80 drachmae 
worth three darics, and 11 darics worth 25 half-sovereigns, 
how many denarii are there in ;£i65o? 

(505) Two equal wine-glasses are filled with mixtures of 
spirit and water in the ratios of i of spirit to 3 of water and 
I of spirit to 4 of water : when the contents are mixed in a 
tumbler, find the strength of the mixture. 
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(506) Two men set out to meet each other. The one 
walks 30 miles each day. The other walks 15 miles the first 
day, 18 the second, 21 the third, and so on. They meet 
half-way. Find how long and how far each has travelled, 

(507) A piece of work must be finished in 36 days, and 
1 5 men are set to do it, working 9 hours a day ; but after 24 
days it is found that only three-fifths of the work is done. If 
3 additional men be then put on, how many hours a day will 
they all have to labour, in order to finish the work in time ? 

(508) When the three per cents, are at Qif, and the 3^ 
per cents, at 99^, which is the better investment? How 
much is one investing, when the difference in income is a 
shilling ? 

(509) Find the square root of 60481729 and the cube root 
of 387420489. 

(510) Of two stalactites hanging from the flat roof of a 
cavern, one is i'02 inches longer than the other, and the 
shorter one increases in length at the rate of 3 '014 inches in 
a century. Find the rate of increase of the other, in order 
that they may be of the same length at the end of 125 years. 



(511) Simplify ( 6^ of j||^) -r 1 



I 



2 

(512) Find all the numbers which will divide 258380 and 
36036. 

(513) A room is 15 ft. 6 in. long and 12 ft. 9 in. broad ; find 
the expense of covering the floor with carpet 24 in. wide, at 
7J. M. per yard. 

(514) If I pay ;^375 now for a debt of ;f 381. 5 J. not yet 
payable, and money be considered worth 4 per cent, per ann., 
when will the debt be due ? 

(515) The cost of a cube of metal, at ;^3. loj. 4^. per cubic 
inch, is ;^i2o6. \s, /[d. Find the cost of gilding it over at a 
halfpenny per square inch. 

(516) Gold of the value of ;^423267 arrives from Australia ; 
what is its weight in lb, avoirdupois, the price being ;£3. i8j. 
per oz. troy, and i lb. avoirdupois being equal to 29^^ oz. troy ? 

(517) A can do one-half of a piece of work in i hour, B can 
do three-fourths of the remainder in an hour, and C can finish 
it in 20 minutes : how long would A, B, and C together take 
to do it ? 
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(518) A person can read a book containing 220 pages, 
each of which contains 28 lines, and each line on an average 
12 words, in 5? hours ; how long will it take him to read a 
book containing 400 pages, each of which contains 36 lines, 
and each line on an average 14 words 

(519) The whole time occupied by a train 120 yards long, 
travelling at the rate of 20 miles an hour, in crossing a bridge 
is 18 seconds : find the length of the bridge. 

(520) If 20 men, 40 women, and 50 children receive ;f 350 
among them for 7 weeks' work, and 2 men receive as much 
as 3 women or 5 children, what sum does a woman receive 
per week ? 

(521) Reduce ^ _ ^^ -7- 1 A *o its simplest form. 

(522) Find the square root of 10747*4689, and the cube 
root of 1891 19224. 

(523) Four bells toll at intervals of 3, 7, 12, 14 seconds 
respectively, and begin to toll at the same instant ; when wUl 
they next toll together ? 

(524) How much 5 per cen* stock can be purchased by 
the transfer of ;^iooo stock from the 3 per cents.* at 96 to the 
5 per cents, at 108 ? What will be the difference of income 
arising from the exchange ? 

(525) There are two rectangular fields equal in area ; the 
sides of one are 945 yards and 1344 yards in length, and the 
longer side of the second is 11 34 yards ; what is the length of 
its shorter side, and how many acres are there in each field ? 

(526) A room is 20 ft. long, 16 broad, and 12 high. If 
pure gold be worth £1^, 5^. per oz. troy, and a cubic foot of 
gold weigh 19260 oz. avoirdupois, what is the value of the gold 
which will exactly fill the room ? 

(527; The number of coins in a bag is 150, consisting of 
sovereigns, half-crowns and shillings. If the sum represented 
by the half-crowns and shillings be equal to that repre- 
sented by the sovereigns, and the number of sovereigns be 
two-thirds that of the half-crowns^ find the numbers of the 
different coins. 

(528) Two men, A and B^ stait from Cambridge, at 4 and 
5 o'clock A,M. respectively, to walk to London, a distance of 
50 miles ; B passes A at the twentieth milestone, and reacher 
London at 5 p.m. When will A arrive there ? 
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(529) A coal-truck is exactly filled by barrows which hold 
each 9 cwt. ; it is exactly emptied again by sacks which 
hold each 5 cwt. ; given that the contents of the truck were 
between 4 and 5 tons^ find the exact amount. 

(530) Two clocks begin to strike twelve together : one 
strikes in 35 seconds, the other in 25 ; what fraction of a 
minute is there between their seventh strokes ? 



(631) Multiply 3004072905 by 512648 in three lines of 
multiplication. 

(532) Take fy of ;^4. os. id, from ^ o{ £7. 14s. id, 

(533) Find by Practice the cost of 15 cwt. 3 qr. 21 lb. at 
£2, 3 cents per cwt. 

(534) The area of a rectangular field, whose length is three 
times its breadth, is 6 ac. 960 yd. ; find the distance from 
comer to comer. 

(535) A person saw the flash of a gun fired from a frigate 
at sea, distant i mile 480 yards, and 2 seconds afterwards saw 
the flash of another gun fired from a vessel in a Une between 
the fiigate and himself, and 4 seconds later still heard the two 
reports simultaneously : what was the distance between the 
vessels ? 

(536) A and B fire at targets, and have 55 cartridges each. 
A fires twice in 3 minutes, and B three times in 5 minutes ; 
how many times will B have to fire after A has finished ? 

(537) A speculator bought 43 shares in a mine at 35^, 
and kept them till they dropped to 1 1|, when he sold out and 
bought with the proceeds 6 per cent, railway stock at 28 pre- 
mium : find his annual income from the latter investment. 

(538) Two clocks strike 9 together on Tuesday morning. 
On Wednesday morning one wants 10 minutes to 11 when the 
other strikes 1 1. How much must the faster be put back 
that they may strike 9 together on Wednesday evening ? 

(539) How much ore must one raise, that on losing ^ in 
roasting and ^ of the residue in smelting, there may result 
506 tons of pure metal ? 

(540) If a population is now ten miUions, and the births 
are i in 20 and the deaths i in 30 annusiUy^ what will the 
population become in 5 years ? 

& ARITU. T 
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(541) Multiply 13 tons 5 cwt. 3 qr. 11 lb. by 24. 

(542) Divide ;^6593i. 12s. ^d. by 6J. 

(543) If 135 cwt. carried 65 miles cost ;^i. 9^. Zd., what 
will 60 cwt. carried 180 miles cost ? 

(544) If 16 darics make 17 guineas, 19 guineas make 24 
pistoles, 31 pistoles make 38 sequins, then how many sequins 
are there in 1581 darics? 

(545) What must be the gross produce of an estate, that 
after paying a 10 per cent, income-tax, and a rate of 2S. i\d. 
on ;^i on the residue, there may remain ;^2574 per annum? 

(546) What sum must a man invest in the 3 per cents, at 
91I in order to have a clear income of ;^230, after paying an 
income-tax of lod, in the pound ? 

(547) A merchant sells tea to a tradesman at a profit ot 
60 per cent., but the tradesman becoming a bankrupt, pays 
only 7 J. 6d. in the pound. How much per cent, does the 
merchant gain or lose by the sale ? 

(548) The cubic content of a room 20 ft. long, and I2| ft. 
high, is 4875 cubic feet ; find the cost of painting its walls at 
gd, the square yard. 

(549) The masters of a school are •041S of its whole 
number, but after 40 new boys have been added the masters 
became '0375 of the whole. How many boys and masters 
were there before the new boys came ? 

(550) An express train starts from a station A at one 
o'clock for a station B at 30 miles an hour, and in 15 minutes 
is followed by an ordinary train at 20 miles an hour. A train 
from B to A at 25 miles an hour, after travelling one hour, 
meets the express, and in twenty minutes more meets the 
ordinary train. At what time did the train leave B ? 



(551) What decimal of ;£2. los, is 3J. 6d. ", 

(552) Divide 2} of 7-^^ by i of J of i8f . 

(553) The length of j^ of the earth's circumference is 
695^ miles nearly. What is the earth's diameter, assuming 
that the diameter of a circle is ^ of the circumference ? 

(554) A person bought a box of 100 oranges at 16 a 
shilling, just before a rise in price of lid. a dozen. How 
much did he save by buying before the rise ? 
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(555) The td^^ph posts on railways are generally erected 
at intervals of 60 yards. Shew that if a traveller count the 
number of the posts, which pass his eye in two minutes, that 
number will nearly express in miles per hour the speed of the 
train? 

(656) A person sells out of the 37 per cents, at 92^, and 
realises ;£i855o. If he invests two-fifms of the produce in 
the 4 per cents, at 96, and the remainder in the 3 per cents, 
at 90, find the alteration in his income. 

(557) If I can write 300 pages of a book in 2 months, 
working 7|- hours a day, in now many months could I write 
450 pages, working 9 hours a day ? 

(558) Divide £S, &s, Zd. among 4 persons, so that B may 
have three times as much slsA^C half as much again as A 
and B together, and D as much as A, B, and C together. 

(559) By selling a horse for 37 guineas I lost 7? per cent ; 
what must I have sold him for to have gained 12? per cent ? 

(560) A rectangular piece of ground 72 yards by 45 yards 
is to be laid out in 4 plots of grass, each 27 ft. b^ 13! ft, and 
a pond in the centre 6 yards square, to contain 252 cubic 
yards of water ; find the expense of gravelling the remainder 
at i^. per square yard, and the depth of the pond. 



(561) Divide 36«6327 by "07254, and 15 by '000032. 

(562) Find the number of square feet in ^ of 3^ of an 



acre. 



(563) What is the average annual profit of a business, 
when a partner, entitled to f of the profits, receives as his 
share for 2 years and 4 months the sum of ;£3598. 13^. 5^/. ? 

(564) If -^ tradesman adds to the cost price of his goods a 
profit of 127 per cent, what is the cost price of an article 
which he sells for ;£i. i&r. 3^/. ? 

(565) A room, 10 ft. high and 20 ft long, requires 760 
square feet of paper to cover its walls, without deduction for 
windows and doors. What is the cost of the carpet which 
will cover the floor, at the price of 6s, '^d. per square yard ? 

(566) An estate is bought at 25 years' purchase for £1 5000, 
two-thirds of the purchase-money remaining at mortgage at 
3 per cent The cost of repairs averages ^loo per annum. 
What interest does the purchaser make on bis investment I 

T 2 
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(567) A baker's outlay for flour is 70 per cent of his gross 
receipts, and other trade expenses 20 per cent. The price of 
flour falls 50 per cent., and other trade expenses are thereby 
reduced 25 per cent. What reduction should he make in the 
price of a fivepenny loaf, allowing him still to realise the same 
amount of profit ? 

(568) Two ships are built. Twice as many ship-carpenters 
are employed about the first as about the second ; the first is 
built in 9 months, the second in 8 months ; the wages of each 
man of the first set are 7^/. per hour, and tiiey work 12 hours 
a day ; the wages of each of the second set are 6^/. per hour, 
and they work loj hours a day. The cost of the first in car- 
penters* wages was £6000 ; what was that of the second ? 

(569) Find the difference between the interest and discount 
on ;f 403. 4.r. for 73 days at 4 per cent 

(570) The compound interest on a certain sum at 4 per 
cent for 2 years exceeds the simple interest for the same 
time at the same rate by £6 ; what is the sum ? 



(571) Four-fifths of the cube of a certain number is 
337 500, what is the number ? 

(572) Find a fourth proportional to 3*125, •000215 and 
•0732. 

(573) Find the principal sum on which the simple interest 
in 2; years at 4 per cent, per ann. is ;£ii. iys.^» 

(574) If a loaf that weighs 47 lb. is sold for 6d. when 
wheat is dr. per bushel, what should be the price of 150 lb. 
of bread when wheat is 72 j. a quarter ? 

(575) A person leaves ;^i267o to be divided among his 
five children and three brothers, so that, after the legacy duty 
has been paid, each child's share shall be twice as great as 
each .brotner*s. The legacy duty on a child's :Lare being 
one per cent., and on a brother's three per cent., find what 
each will receive ? 

(576) In a certain estate one-fifth is pasture, three-eighths 
arable land, and the remainder, consisting of woods^ covers 
50 acres, what is the size of the estate ? 

(577) Two persons, A and By meet to settle their accounts. 
A has 3x years previously lent B £$00 ; and B has a bill of 
;^32o against Ay for which he is to allow nine months' dis- 
count ; ,if the interest in each case is 4 per cent, per aim., 
what has B to pay A ? 
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(578) The weight of a cubic foot of water being 1000 oz., 
find the weight of a rectangular block of gold, 8 inches in 
length, 2 incheis in thickness, and 3 in breadth ; the weight 
of a mass of gold being 19*26 times the weight of an equal 
bulk of water. 

(579) If 12 men or 18 boys can do f of a piece of work 
in 6|- hours, in what time will 1 1 men and 9 boys do the 

rest? 

(580) The content of a cistern is the sum of two cubes 
whose edges are 10 inches and 2 inches, and the area of its 
base is the difference between two squares whose sides are 
If and If feet. Find its depth. 



(581) Reduce f of a guinea to the fraction of a pound ; 
and 20 feet 7| inches to tiie fraction of a mile. 

(582) Find the L. C. M. of 2, 3, 8, 9, 11, 20, 21, 22. 

(583) A grocer buys 4 cwt. 3 qr. 14 lb. of sugar at 
;^i. I or. Zd, per cwt., and sells it at ^\d, per lb. ; how much 
does he gain or lose per cent. ? 

(584) If 7 men mow 22 acres in 8 days, working 11 hours 
a day, in how many days, working 10 hours a day, will 12 
men mow 360 acres ? 

(585) A brick is 9 inches long, 4|- inches wide, and 3 
inches thick ; how many bricks will be required to build a 
wall, 520 yards 9 inches long, 15 feet high, and 18 inches 
thick ? 

(586) 20,000 copies of a penny newspaper weigh J of a 
ton, and when the paper duty was removed the profit on the 
receipts was increased 4j per cent. What was the duty per 
pound on paper ? 

(587) I buy wheat at 39J. a quarter, and some of a supe- 
rior quality at 6^*. per bushel : in what proportions must I 
mix them, so as to gain 25 per cent by selling the mixture 
at 5 7 J. 6d, per quarter ? 

(588) If when 25 per cent, is lost in grinding wheat, a 
country has to import 10,000,000 quarters, but can maintain 
itself on its own produce if only 5 per cent, be lost, find the 
quantity of wheat grown in the country. 

(589) A man rows down a river 18 miles in 4 hours with 
the stream, and returns in 1 2 hours ; find the rate at which 
he rows, and the rate at which the stream flows. 
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(590) A person having £00000 in the 3 per cents, sells ou^: 
at 94|-y and invests the produce in bank stock at 225, from 
which he can get ^ per cent, interest Find the change in 
his income. 



(591) Find the value of 

5iof|of2f-i-f-(| + i) 

(592) Express 91. id. as the decimal oi £^ lis. Sd. 

(593) The floor of a room, 14 ft. by 12J ft., being partly 
covered by a carpet measuring 1 1^ ft. by 9f ft., how much 
floor-cloth will complete the covering, and what will it cost 
at 6s, per square yard ? 

(594) If with a capital of ;^5oo a tradesman gain £$0 in 
7 months, in what time will he gain £60. los, with a capital 

of;£385? 

(595) If the rent of land in France be 130 francs per 
hectare, calculate the rent per acre in EngUsh money, 25 
francs being equal to 20 shillings, and 100 hectares equad to 
247 acres. 

(596) What sum of money put out at interest for 9 months 
at 4 per cent, per ann. will amount to £193. 2s,6d,i 

(597) A and B can do a piece of work in 6 days, B and C 
in 8 days, Ay By and C in 4 days. How long would A and 
C take to do it ? 

(598) Three farmers with 460, 805, and 391 acres respec- 
tively, agree to employ 72 labourers in proportion to their 
occupation ; what is the number employed by each ? 

(599) If, by selling an article for ;f 38. Jj., 8 per cent, is 
lost, what per cent, is gained or lost by seUing it for £$"/ ? 

(600) If gold can be beaten out so thin that a grain will 
form a leaf of 56 square inches, how many of these leaves 
will be required to make up the thickness of a sheet of paper, 
the weight of a cubic foot of gold being 121 5 lb. Troy and 
400 sheets of paper making a book i inch thick ? 



(001) Divide •22101 by 139, 5329 by '0073, and r by 
0625. 
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(602) Extract tLe square root of 1657059849, and the cube 
root of 48228544. 

(603) If 13 solid inches of copper balance 17 of iron, and 
15 of iron balance 16 of tin, and 19 of tin balance 12 of zinc, 
how many solid inches of zinc balance 2470 solid inches o\ 
copper ? 

(604) A tradesman marks his goods with two prices : the 
one for ready money, the other for 6 months* credit, the rate 
of interest being 5 per cent, per ann. ; if the credit price of an 
article be 6s. lod,, what ought its ready-money price to be ? 

(605) A man invests ;^3ooo in the 3 per cents, at 80 ; 
after the funds have risen 4 per cent, he transfers his stock 
to the 3J per cents, at 96^ : what will be the alteration in 
his income ? 

(606) If 16 men can reap 152 acres of wheat in 8 days, 
how many men will reap 228 acres in 12 days ? 

(607) Show that compound interest reckoned quarterly at 
£1. 4s, 6\d, per cent, is very nearly equivalent to interest 
reckoned yearly at 5 per cent. 

(608) A French mtee contains 39*371 English inches: 
express to three decimal places an English mile in metres. 

(609) A franc being worth 9J^., find the sum of money 
which can be paid by an exact number of either shillings or 
francs, the number of francs exceeding the number of shillings 
by 27. 

(610) A viaduct consists of 3 series of arches built upon 
each other, the breadths of the arches in each being respec- 
tively 8 yd. 2 ft, 6 yd., and 5 yd. : whenever the piers in all 
the series are vertically above each other, there occurs a mass 
of masonry 4 yd. wide ; of such there are 3 ; find the length 
of the viaduct. 



(611) Show that 

I + I ^_8 

i + i— J 5 + ^-^ 9 



2 + 



3 + i 



^*\ 
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(612) What sum must be paid down in order to receive 
;^374. 1 8 J. 6^, two years hence, allowing 3I per cent, com- 
pound interest ? 

(613) Find the length of a square field containing 4466 
sq. ft. roo sq. in. 

(614) Divide ;^4o89. gj. 2d, among i man, 8 women, and 
4 boys, so that the shares of the man, each woman and each 
boy may be in the proportion of 10, 8, and 6. 

(615) How much stock must be sold from an investment 
at 92^ to produce £276. 15 J. a year, when the proceeds of the 
sale are laid out in another investment at 96, which pays 
interest at the rate of 4I per cent. ? 

(616) Find the value of '857142857 of ;^io. I4r. id. accu- 
rately ; and show that the error committed by neglecting all 
decimals of an order higher than the fifth is less than ^ts o^ ^ 
penny. 

(617) If 1 1 lb. of coffee be equal in value to 2 lb. of tea, 
3 lb. of tea to 25 lb. of sugar, and if the price of a cwt. of sugar 
be ;^3. 1 7 J., find the price of i lb. of coffee. 

(618) The sum of ;^327 is borrowed at the beginning of a 
year at interest, and after 9 months have passed ;^4oo more 
is borrowed at a rate of interest double that which the former 
sum bears. At the end of the year the interest on both loans 
is ;^i3. 3^. 6d. What is the rate of interest in each case ? 

(619) A dealer purchases a liquid at 41. the gallon, and 
dilutes it with so much water that, when he sells the com- 
poimd at 3^. a gallon, he gains 20 per cent, on his outlay. 
How much water is there in every gallon of the compound 
sold? 

(620) Find to three places of decimals the cube root of 7. 



(621) Reduce to a vulgar fraction in its lowest terms • 5 8 J, 
and find the number of grains it represents when the unit is 
3 oz. 5 dwt. 

(622) A contractor bought 250 sheep, and. sold them for 
;f 532. 5j. lod. at a gain of i6f per cent. ; what was the cost 
price of each sheep ? 

(623) If 25 gas-burners, which are lighted 5 hours every 
evening for <zo days, consume a quantity of gas that costs 
£2. 2J. 6d., how many burners may be lighted 4 hours every 
evening for 30 days, at a cost of ;^7. 13J. ? 
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(624) The discount on ;^566. lox. for 9 months is ;^i6. lox. : 
find the rate of interest. 

(625) A merchant lost a cargo at sea which he had in- 
sured ; the broker offered him a sum of money for his loss, 
which the merchant refused as being 10 per cent, below the 
estimated value of his loss ; the broker then offered £yj9' IS-J"* 
more than he offered at first, and the whole amount of the 
second offer was 5i per cent in excess of the estimated value. 
What was that value ? 

(626) A labourer has to spend y. ^d. a week on bread 
when it is at S^d, the quartern. If it rises to 7^. how much 
less bread must his family eat in a week, so that it may cost 
him the same as before 1 

(627) If a cubic foot contzdns 343 units of volume, find the 
number of units of area in a rectangle, whose sides are 60 ft 
and 100 ft. 

(628) By seUing tea at 4^. 8^. a pound, a grocer clears 
one-seventh of his outlay ; what profit per cent, will he clear 
by selling the same tea at 5 J. a pound ? 

(629) I have ;^I2. 45". in half-crowns, florins, and shillings, 
and the numbers of coins of each kind are respectively as the 
numbers 7, 5, and 3. Find how many of each kind I have. 

(630) A picture-gallery consists of three large rooms ; the 
first is 20 yd. long, 20 yd. broad, and 6 yd. high ; the other two 
are 20 yd. long, 20 yd. broad and 5 yd. high. Supposing the 
walls to be covered with pictures, except the doors, which are 
8 ft. high and 3 ft. wide, and of which each room has two, 
what will be the number of pictures, the average size being 
8 feet by 3 feet ? 



(631) Find by Practice the value of 5354i cwt of soap at 
£^» 4J. 8^. per cwt. 

(632) The sidereal year is 365 days 6 hr. 9 min. 9 '6 sec, 
the solar year is 365 days, 5 hr. 48 min. 49*7 sec. ; reduce 
their difference to the decimal of a solar year. 

(633) If the three per cent. Consols be at 93I, what should 
be the price of a ;^5o railway share paying 4 per cent., so 
that the two investments may give equal interest on the 
money invested ? 
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(G34) If the c&rriage of 41 cwt. i lb. for 49 miles cost 
£10, 9J. 6d.y what must be paid for the carriage of 13 cwt. 
2 qr. 19 lb. for 35 miles ? 

(635) The net income of an estate, after deducting lod. 
in the pound for income-tax, and 4 per cent, on the remainder 
for expenses of collection, is ;^437. What is the gross 
rental ? 

(636) How many Swedish dollars and skillings, at 13!^/. 
the dollar, must be given in exchange for 2 Russian rubles 
and 25 kopeks, at 3J. 2d, to the ruble, a dollar being worth 
48 skifiings, and a ruble 100 kopeks ? 

(637) If 15 masons, working 10 hours a day, can build a 
wall, 6 ft. high and 100 yd. long, in 6 days, how long will it 
take 7 masons, working 9 hours a day, to build a wall 9 ft. 
high and 140 yd. long ? 

(638) A bankrupt's assets are £67^9 out of which he pays 
lis. in the pound on half his debts, and 12^. on the other 
half. What is the amount of his debts ? 

(639) A grocer buys 567 cwt. of sugar at £1. igs, io|</. 
per cwt., and mixes it with 1161 cwt bought at £2, 2s. 65^ 
per cwt ; at what price per lb. must he sell the mixture to 
realise a profit of 12 per cent ? 

(640) Compare the cash and credit prices of the same 
article, credit being given for 9 months, and simple interest 
at 6 per cent, per ann. being allowed. Find the cash price 
of articles, the credit price of which amounts to £i 14. is. yd. 



(641) Find the value of v' 3 + V 3 to six places of 
decimals. 

(642) A railway carriage travels 77 miles in 87 minutes, 
find how many feet it passes over in a second ; and if the 
circumference of a wheel be 11 ft 6 in., how many times 
does it revolve ? 

(643) If wages vary as the price of wheat, and 18 men 
working for 4 weeks receive £4^. 4s. when wheat is 64 
shillings a quarter, find the price of wheat when 16 men 
working for 5 weeks obtain ;^67. los. 
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(644) A contractor sends in a tender of ;^5ooo for a certain 
work ; a second sends in a tender of £^^0^ but stipulates 
to be paid £^00 every three months ; find the difference be- 
tween the tenders, supposing the work in both cases to be 
finished in two years, and money to be worth 4 per cent 
simple interest. 

(645) What sum of money must be left in order that, after 
a legacy duty of 10 per cent, has been paid, the remainder 
being invested in the 3 per cents, at 91 J may give a yearly 
income of 100 guineas. 

(646) If in a box 3 ft. 6 in. long, i ft. 7 in. deep, and i ft. 
10 in. wide I pack 160 books, each 9? in. long, 5^^ in. wide, and 
i^ in. thick, find how many more, of a size 7 in. long, 4I in. 
wide, and i inch thick, are required to fill it. 

(647) If two boys and one man can do a piece of work 
in 4 hours, and two men and one boy can do the same in 
3 hours, find in what times a man, a boy, and a man and 
a boy together, respectively, could do the same. 

(648) What is the interest on 30029 rupees, 4 annas, 6 
pice, at 4I per cent. ? Give the result in English money, 
when the rupee is worth 2s, 4i^/., the rupee containing 16 
annas, and the anna 12 pice. 

(649) A person sells out;^i25o stock of 3 per cent Consols 
when they are at 96, and invests the proceeds in railway 
stock at 75, paying an annual dividend of 2? per cent What 
is his increase of income ? 

(650) Find the square roots of 15376 '248001 and ^-^-j- 



(651) If 8 dwt of silver be worth 2f. 2^., what is the value 
of 5 lb. 3 oz. ? 

(652) Multiply 350-4 by '0105 ^uid divide the product by 
•0000219. 

(653) If 7800 men on ftiU rations consume 910 quarters 
of wheat in 49 days, in how many days will 6440 men on 
half-rations consume 690 quarters ? 
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(664) A general, after losing a battle, found that he had 
only two-thirds of his army Idft fit for action ; one-ninth of 
the army had been wotmded, and the remainder, 2000 men, 
killed or missing ; of how many did the army consist before 
the battle? 

(655) A luggage-train leaves a station and travels at the 
rate of 10 miles an hour ; after 4 hours another train follows 
from the same station, travelling i6f miles an hour ; how far 
must the second train travel before it comes up with the 
first? 

(656) If 15 pumps working 8 hours a day can raise 1260 
tons of water in 7 days, how many pumps working 12 hours 
a day will be required to raise 7560 tons of water in 14 days ? 

(G57) Show that the interest on £266, 13J. 4//. for 3 
months at 4^ per cent, is equal to the discount on £fiz ^o' 
1$ months at 3 per cent. 

(658) A piece of work has to be finished in 36 days, and 
15 men are set to do it, working 9 hours a day; but after 
24 days it is foimd that only three-fifths of the work is done ; 
if 3 additional men be then put on, how many hours a day 
will all have to work so as to finish the task in time ? 

(659) I buy com in France at 29 francs per hectolitre ; 
at what price must I seU it in England per imperial bushel, 
so that at least I may not lose ? The cost of freight is i franc 
per 100 hectolitres ; the commission is 2\ per cent. ; insur- 
ance I per cent. ; the course of exchange 25 fr. 30 cent for 
£1 sterling ; and 64 imperial bushels = 22 hectolitres. 

(660) In a game of rackets A can give B 3 points out 
of 15, and A can give C 7 points; how many points can 
B give C, so as to make an even match ? 



(661) Divide 480 into two parts, so that one is three-fifths 
of the other. 

(662) Simphfy f-| ^ x — -f '' 



9'7 — 6'4 71 • 2«i5 

(663) The breadth of a room is twice its height and half 
its length, and the contents are 4096 cubic feet. Find the 
dimensions of the room. 
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(664) If 10 scudi =52*5 francs, 16 shiUings = 20 francs, 
and 12 carlini = 4J. 2d,', how many carlini are equivalent to 
500 scudi ? 

(665) The interest on a certain sum at simple interest is 
£2Zy and the discount £21, 17s, Sit for the same time. What 
is the sum ? 

(666) A spirit merchant buys two sorts of spirits in equal 
quantities, one at a shilling a gallon more than the other : 
he mixes them and sells the mixture for i6j. 6d, per gallon, 
gaining 10 per cent, on his outlay. What was the price paid 
per gallon by the merchant ? 

(667) A man buys a farm of 150 acres for £^^2\^ and after 
repairing the buildings lets it at 30?. per acre, thereby getting 
a return of \\ per cent, on his money : how much did he 
spend on repairs ? 

(668) If a bushel of barley weighs 6oi lb., and the produce 
of an acre is 5 qr., what is the average weight of produce on 
a square foot ? 

(669) The price of 13 sheep and 11 pigs is ;£49, and that 
of 7 sheep and 33 pigs is £firj ; find the values of a sheep and 
a pig. 

(670) How many bricks, 9 inches long, 4^ broad, and 4 
thick, will be required for a wall 60 feet long, 20 ft. high, and 
4 ft, thick, allowing 65 per cent, of the space for mortar ? 



(671) Find the value of 

(a) ff of ;fi6. 6j. 9^. - If of ;,f4. loj. 9^. 
03) .65 of ;^4. loj. + .0125 of £5. 13J. 4^/. 

(672) Define an aliquot part Find by Practice the price 
of 7 lb. 5 oz. 12 dwt. 12 gr. at £6^, 2s, 4^. per lb. 

(673) Divide £6g between A, B, and C, so that where A 
receives £1, B may receive £Zy and where B receives £^y 
C may receive ;^5. 

(674) If a cubic foot of iron weigh 7 • 8 times as much as 
a cubic foot of water, find the weight of a block of iron 
20-28 ft. long, 2*58 ft. broad, and 2*5 ft thick, supposing a 
cubic foot of water to weigh 1000 oz. 
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(675) M invests one-third of his property in bank stock, 
one-sixth in Consok, and the remainder in railway shaits. 
When he sells out he makes a profit of 5 per cent., 3 per cent., 
and 2 per cent respectively on the investments, and realises 
;^6i9a Required the amount of his property originally. 

(676) A tradesman makes a deduction of 10 per cent for 
ready money on a bill of £2^ due in 12 months, receiving 
£25. 4J. Find the difference between this sum and the pre- 
sent worth of the debt, reckoning interest at 10 per cent 

(677) At a certain battle two-thirds of the defeated army 
ran away with their arms, five-sevenths of the remainder Idt 
their arm on the field, and of the rest seven-eighths were 
missing, the remaining 500 being either killed or wounded. 
Find the whole number of the army. 

(678) Nine horses, having 4 feeds a day each, can be kept 
for 3 weeks for ;^i2. 8f. oid. What will be the cost of 15 
horses for 36 days with 3 feeds a day ? 

(679) Show that the difference between the interest and 
the discount on the same sum for the same time is the interest 
of the discount. 

(680) The surface of Great Britain contains 83827 square 
miles ; find its value at £11. js. 6d. per acre. 



(681) If I lb. of tea be worth 50 oranges, and 70 oranges 
be worth 84 lemons, what is the value of a poimd of tea when 
a lemon is worth a penny ? 

(682) Decompose 831600 into its prime factors, and find 
the least multipher of it, which will xnake the product a per- 
fect cube. 

(683) By investing a certain sum of money in the 3 per 
cents, at 91? a man obtains an income of £a^4 : what would 
he obtain by investing an equal sum in the 4 per cents, 
at 96? 

(684) If gold be at a premium of 20 per cent, and a person 
buy goods marked 135 dollars, and offer gold to the amount 
of 135 dollars, what change ought he to receive in notes, 
5 per cent, being abated for ready payment ? 
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(685) A merchant buys two butts of wine, one for ;£i20, 
and one for ;f 1 10 ; he also buys a third, and after mixing the 
three, retails the wine at 45 j. a dozen, making 127 per cent, 
on his outlay : supposing' the number of dozens in a butt to 
be 52, find the price of die third butt 

(686) The price of oats being 28J. per quarter, it costs 
ijs, 3^. per week to keep a horse ; if oats only cost 24^. per 
quarter the expense would be 15^. iiid» \ what quantity of 
oats does a horse eat in a year ? 

(687) The breadth of a room is two-thirds of its length 
and three-halves of its height, and the contents are 5832 cubic 
feet Find the dimensions of the room. 

(688) If 72 carlini be worth 25 shillings, 4 shillings worth 
5 francs, and 8 scudi worth 45 francs, how many carlini are 
equal to 100 scudi ? 

(689) The interest on a sum at simple interest is £7, and 
the discount for the same time is £5. 9^. 4i^/. What is the 
sum? 

(690) A grocer buys twice as much black tea as green, 
giving two shillings a pound more for the green than the 
black ; he retails it when mixed at 5^. a pound, and makes 
25 per cent, on his outlay. What did he give for each sort 
of tea ? 



(691) Find the cube root of 365525875. 

(692) A legacy of ;^i 46000 is left to three sons in the pro- 
portion of ^, f and 7 respectively : how much will each 
receive ? 

(693) The price of gold in this country is £y, 17s. lo^d, 
an ounce ; find the least number of ounces which can be 
coined into an exact number of sovereigns, and the number 
of sovereigns so coined. 

(694) A man hired a labourer to do a certain amount of 
work, on the agreement that for every day he worked he 
should have 2 shillings, but that for every day he absented 
himself he should lose ninepence. He worked twice as many 
days as he absented himself, and received on the whole j^i. i^. 
Find how long he was doing the work. 
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(695) A work can be accomplished by A and ^ in 4 days ; 
by A and C in 6 days ; by B and C in 8 days. Find in what 
time it would be accompUshed by all working together. 

(696) If 35 metres = 39 yards, and 17 metres = 9 toises, 
and 5 plethra= 124 toises, how many yards are there in 1575 
plethra? 

(697) If I invest in the 3 per cents, at 93, what interest 
per cent per ann. shall I get for my money, supposing that I 
invest immediately after the payment of the dividend, and 
that the dividends are payable half-yearly ? 

(698) Three persons, A, B, and C, who can walk respec- 
tively at the rate of 3, 4, and 5 miles per hour, start from the 
same place P at intervals of one hour. A starts first, and as 
soon as B has caught him up, B returns to the station P ; 
find where he will meet C , 

(699) A man has three vessels, P, Q, R, holding i, 2, 4 
s^aUons respectively ; P is empty, Q is full of water, R is full 
of wine. He fills P from Q, replenishes Q from R, and then 
empties P into R. When he has performed this operation 
twice, what will be the proportion of the wine in Q to the 
tvater in R ? 

(700) A cubic foot of water weighs 1000 oz. avoirdupois. 
Find in tons the weight of a rainfall of one inch over an acre 
of ground. 



(701) What is the value of 



'25 of '-h of i±| of 8 guineas ? 

a 3 



(702) A person spends i of his income in rent, ^ in 
household expenses, and -^ in dress. How much has he 
left, supposing his income is £$00 a. year ? 

(703) A person, who has ;^i900 Russian 4 per cent, stock, 
sells out at 104, and devotes ;^962. 13J. 4^. to the purchase of 
3 per cent. Consols at 95, and lends the rest of the sum 
realised on mortgage. What interest must he ask for his 
money, that his income may be the same as before ? 

(704) Find the prime factors of 210, 294, and 336, and 
thence write down all the numbers which will divide them all 
without remainder, and also the smallest number of which 
they are aJl exact divisors. 
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(705) State the connection between Troy and Avoirdupois 
weights. A ring weighs i dwt. 4 gr., and is worth £1, 2s. ; 
if 1050 of such rings be packed in a box weighing 3|- lb., 
what would it cost to convey them 144 miles at the rate of 5 j. 
per ton per mile, insurance being demanded at the rate of 
T per cent. ? 

(706) How long will it be before ;f25oo put out to 
compound interest at 10 per cent, per ann. will obtain 
£1727. us, g'3d, as interest? 

(707) A and B rent a field for ;f 60. A puts in 10 horses 
for if months, 30 oxen for 2 months, and 100 sheep for 3^ 
months. B puts in 20 horses for i month, 40 oxen for 
li months, and 200 sheep for 4 months. If the food con- 
sumed by a horse, an ox and a sheep, in the same time, be 
in the proportion of 3, 2, and i, find how much of the rent 
each should pay. 

(708) One clock strikes four times while another strikes 
three. It is observed that they both begin striking a certain 
hour together, and that the last stroke of one is simultaneous 
with the last stroke but two of the other. What o'clock is it ? 

(709) A man and a boy are to work on alternate days at 
a piece of work, which would have occupied the boy alone 13 
days. If the boy take the first day, the work will be finished 
half a day later than if the man commences. Find how long 
they would take to do it working together. 

(710) One company pays 5 per cent, on shares of ;^ioo 
each ; another pays at the rate of 4^ per cent, on shares of 
£7, 10s, each : the price of the former is ;£i24. lar., and 
of the latter ;^8. los. Compare the rates of interest which 
the shares return to purchasers. 



(711) Find by Practice the value of ii tons 17 cwt. i qr 
at £7. 7s. 4i£/. per ton. 

(712) How long will it take to walk round a square field 
containing 13 acres 81 yards, at the rate of 3|- miles an hour ? 

(713) Which is the more advantageous stock to invest in, 
the 3 per cents, at 94, or the 2i per cents, at 79 ? 

(714) Find the sum of money which in 4 years at 5 per 
cent, compound interest will amount to £^Bi, 4J. io^<f. 

S. ARITH, U 
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(715) A piece of work can be done by 35 men in 50 days ; 
out, after working together for 12 days, 16 of the men leave o^ 
work. In how many days will the remaining men finish it ? 

(716) Two men invest ;^3oo and £,\oo in a machine ; it 
works 6 months for each of diem : determine what one must 
pay the other, if tiiey would have made 30 per cent on the 
money by letting the machine. 

(717) Three men the lengths of whose strides are 2 fl. 8 in., 

3 ft, and 3 ft. 4 in., walk a mile. Find how often they will 
step together. 

(718) A owes B £7rj2^y and offers to pay him at a certain 
rate of discount instantly, instead of at tne end of two years, 
when the debt will be due. B can place out the money, 
which he will receive, at 5 per cent interest, and by that 
means gain £2^ on the transaction. At what rate is the 
discount calculated ? 

(719) If 5 pumps, each having a length of stroke of 3 feet, 
working 15 hours a day for 5 days, empty the water out of a 
mine ; how many pumps with a length of stroke of 7.\ feet, 
working 10 hours a day for 12 days, will be required to empty 
the same mine ; the strokes of the former set of pumps bemg 
performed four times as fast as the other ? 

(720) A man sells out of the 3|- per cents, at 92^, and 
realises ;^i855o ; if he invest one-fifth of the produce in tlie 

4 per cents, at 96, and the remainder in the 3 per cents, at 90, 
find the alteration in his income. 



(721) Add together ^ of 4J. 6^., 2-35 of 2j. 6^., and 

• 2375 oi£,^ ; and reduce the result to the decimal of half-a- 
guinea. 

(722) If 36 men, working 8 hours a day for 16 days, can 
dig a trench 72 yards long, 18 wide, and 12 deep, in how 
many days will 32 men, working 12 hours a day, dig a trench 
64 yards long, 27 wide, and 18 deep ? 

(723) A person buys a farm of 240 acres for ;^65oo, and, 
after laying out money on repairs, lets it at 24 shillings per 
acre, getting a retiu-n of 3f per cent, for his money : how 
much did he expend on repairs ? 
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(724) A man having his property in a railway ;^ioo stock, 
which is at 52I and pays a dividend of if per cent., sells out 
and invests in the 3 per cents, at 95f. Will he increase or 
diminish his income ? 

(725) If 5 men and 3 boys can reap 23 acres in 4 days, 
and if 3 men and 2 boys can reap 7 acres in 2 days, how many 
boys must assist 7 men, in order that they may reap 45 acres 
in 6 days ? 

(726) A cubic foot of water weighs 1000 ounces ; a pipe, 
whose bore is 5 square inches, discharges 312I lb. of water 
per minute ; find the rate per hour at which the water issues. 

(727) The price of 2 turkeys and 9 fowls is £3f and the 
price of 5 turkeys and 3 fowls is £4, $s, ; find the price of a 
turkey and a fowl. 

(728) A man allows his agent 5 per cent, on his gross in- 
come for collecting his rents, he spends f of his net income 
in assuring his own life, and these portion^ of his income are 
in consequence exempt from income-tax. The income-tax 
being 5^. in the pound, and his income-tax amounting to 
^19. 19^"., find his gross income. 

(729) A man discounts a bill of ;^i8o drawn at 4 months 
at 60 per cent, per ann., and insists on giving in part payment 
5 dozen of wine, which he charges at 4 guineas a dozen, and 
a picture, which he charges at ;^I9. How much ready money 
does he pay ? If the cost to the man of the wine and the 
picture be only one-fourth of the sum he has charged for them, 
what is the real interest the man has been charging ? 

(730) Find the cube root of 28 to four places of decimals. 



(731) Multiply 32856 by 121711, using 3 lines of multi- 
plication only. 

(732) Simplify ■^li^+l^fillL.feiSofa 

1.136 i'6 + 2'62$ 2*25 

(733) The supply of a number of persons with bread at 
7^^/. the loaf for 31 days cost ;^27. iSs. ; what will it cost to 
supply f of that number for 20 days at 6id, the loaf? 

U 2 
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(734) In 1248 the usurers were not allowed to charge the 
Oxford students a higher rate of interest than 7d, for the use 
oi £\ for a week. How much is this per cent per annum ? 

(735) A man buys an article and sells it again so as to gain 
5 per cent If he had bought it at 5 per cent less, and sold 
it for \s, less, he would have gained 10 per cent Find the 
cost price. 

(736) A man has ;f 5000 stock in the 3 per cents., which 
he sells, and invests the proceeds in the 3!- per cents, at 87?. 
If the increase in his income be ;^5, what is the price of the 
3 per cents. ? 

(737) If the difiference between the simple and compound 
interest on a sum of money for two years at 5 per cent, be 
;£$. i8j. 92^., find the sum. 

(738) A monolith of granite in the Isle of Mull is said to 
be about 108 feet in length, and to have an average transverse 
section of 113 square feet If shaped for an obe^sk, it would 
^robably lose one-third of its bulk, and then weigh 600 tons. 
Determine the number of cubic yards in such an obelisk and 
the weight in pounds of a cubic foot of granite. 

(739) In a hundred yards race A can give B four and C 
five yards start : if B were to race C, giving him i yard in a 
hundred, which would win ? 

^740) What is the capacity of a vessel, out of which, when 
it IS half full, 9 gallons being drawn, there remains f of the 
whole content 



(741) A rectangular field measures 12 chains 25 links by 
5 chains 60 links ; find its area in acres, roods, and poles. 

(742) What fraction of a guinea together with ;£4«i25 is 
equivalent to £^, 14s. ? 

(743) What must be paid for the carriage of 17 cwt. 3 qr. 
a distance of 7I miles, if the carriage of 5 cwt. i qr. for 15 
miles cost Ss. id, ? 

(744) A and B can together do a piece of work in 2 hours, 
B and C in if hours, Ay B, and C in i j hours ; in what time 
can A and C do it ? 

(745) If 7 per cent be gained by selling goods for 
£6g. 1 1 J., what will be gained or lost per cent, by selling 
them for;^6i. 15^.? 
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(746) Two persons, walking at the rate of 3 and 4 miles 
per hour respectively, set off from the same place in opposite 
directions to walk round a park, and meet in 10 minutes. 
Find the length of the walk round the park. 

(747) A person invests C^i^l* los, in the 3 per cents, at 
83, and when they have risen to 85, he transfers three- 
fifths of his capital to the 4 per cents, at 96 ; find the altera- 
tion in his income. 

(748) A banker in discounting a bill due in 3 months at 

4 per cent., charges 5J. \\d, more than the true discount. 
Find the amount of the bill. 

(749) A grocer buys two cwt. of tea ; the first he sells at 

5 per cent, profit, and the second, which cost £1 more, at 
1 2 per cent, profit The difference in the retail price being 
4^/. per lb., fmd the cost price of each cwt 

(750) One-tenth of a rod is coloured red, one-twentieth 
orange, one-thirtieth yellow, one-fortieth green, one-fiftieth 
blue, one-sixtieth indigo, and the remainder, which is 302 
inches long, violet, what is the length of the rod ? 



(751) If ;£io. I J. 3^. be a person's income-tax at dd, in the 
pound, how much in the pound is it when his income-tax is 
£\z, 1 1 J. 6J^. ? 

(752) If 20 men can reap a field of 105 acres in 6 days of 
12 hours each, how long will it take 16 men to reap 126 acres, 
working 16 hours a day ? 

(753) If 9 tons ^\ cwt. of iron be sold for ;f 245, and the 
gain on it be 20 per cent, what was the cost per cwt ? 

(754) In what time will;^i25ooamount t0;^i5i8s.9J'.O'96^. 
at 6 per cent, compound interest ? 

(755) A man invests £ 14970 in the purchase of 3 per cents, 
at 90, and of 3 j per cents, at 97. His total income being 
^500, how much did he invest in each stock? 

(756) A grocer mixes 18 poimds of coffee at is, \\d, a 
pound with 12 pounds of chicory at 3j^. a pound : at what 
price must he sell the mixture to gain 25 per cent ? 
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(767) I huj a field for ;^iooo, for which I receive £yi 
z year rent, which I invest as soon as I receive it at 4 per cent 
compound interest At the end of 3 years I sell the field for 
^1030. What have I lost or gained by buying the field, 
instead of investing the purchase money on the same terms 
that I invested the rent ? 

(758) The discount due on a certain sum due 9 months 
hence is ;£20, and the interest on the same sum for the same 
time is ;^20. 15^. Find the sum and the rate of interest. 

(759) After paying income-tax at 7d» in the pound, and 
3j per cent, on a mortgage of ;^5ooo, the net income from a 
farm is ;£747. 5^. 10^. ; find the amount of the income-tax 
and the gross income. 

(760) The following rule has been given to divide by 
3' 141 59 : " Multiply by 7, divide by 11, 5ien by 2, and add 
ith of T^th of the result" Find the error made in obtaining 
I -7- 3 • 141 59 by this pr6cess. 



(761) Find the product of | of } of H and f of fi of If ; 
add the result to the difference between '014 and ^f^ ; and 
express the result as a decimal. 

(762) A plate of gold, 3 inches square and one-eighth of 
an inch thick, is extended by hammering so as to cover a 
surface of 7 yards square ; find its present thickness. 

(763) The estate of a bankrupt (value ;^2iooo) is to be 
divided among four creditors, whose claims are, A*s to ^s as 
2 to 3, B*s to C?s as 4 to 5, Cs to 2?'s as 6 to 7. What must 
each receive ? 

(764) The discount on a certain sxmi of money due 3 years 
hence is £30, and the interest on the same sum for the same 
time is ;^33. 12s, Find the sum and the rate of interest 

(765) The railway fare from Paris to Rennes, a distance 
of 374 kilometres, is 23*05 francs. If a kilometre be equal to 
1093* J yards, and the exchange be 25 '225, compare this rate 
with the English parliamentary rate of i^ per mile. 

(766) A and B run a race, and A wins by 20 yards ; C and 
D run over the same course, and C wins by 60 yards ; JS 
and D run over it, and B wins by 40 yards. If A and C run, 
which will win, and by how much, if the ccurse is i mile in 
length f 
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(767) In what time will ;f732. lis, lod. amount to 
;^i709. js, 7\d, at 5f per cent, simple interest? 

(768) What factor is wanted to make 1350 a perfect 
square ? 

(769) A has 5 houses let fo'- ^^50 each ; B has 6 houses 
let for £ao each ; C has 7 houses let for ;^35 each. Divicje 
a tax of ;^5. 2J. id, between them. 

(770) By selling tea at ^s, 4//. a pound, a grocer clears 
7 of his outlay. He then raises th price to dr. What does 
he clear per cent, by the latter price ? 



(771) Prove that \tZ is greater than J and less 
than f 

(772) If 5 men can do as much as 8 boys in a day, how 
many days will it take 32 boys to finish a piece of work of 
which 15 men did a quarter in 16 days ? 

(773) A banker borrows money at 37 per cent, and pays 
the interest at the end of the year ; ne lends it out at 5 per cent., 
but receives the interest half-yearly, and by this means gains 
;^200 a year : how much does he borrow ? 

(774) Saltpetre and sulphur are mixed together in a mass 
of 80 lb., so that for every 7 parts of saltpetre there are 3 parts 
of sulphur. How much saltpetre must be added to the mass, 
so that for every 11 parts of saltpetre there may be 4 parts of 
sulphur ? 

(775) A dealer sends out i cwt. of tea at 4^. per lb., and 
allows 2| per cent, on the price for the expense of carriage. 
Supposing the whole amount of carriage to amount to 16 
shillings, how much will the customer have to pay ? 

(776) A bankrupt owes ;f 515. 12s, 6d, to A^ £407 to B, 
and £2^^. 6s. Sd, to Cy his estate is worth ;f9n. 19^. /^id. 
Find how much the bankrupt can pay in the pound 

(777) If a landlord received £^64, 10s, as the net rental 
of an estate, after his agent had allowed out-goings at is, oyi, 
per pound, and charged 5 per cent, commission on the re- 
tnainder, what W4S bis gross income ? 
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(778) If 5f per cent is gained by sellmg at jf 2. vjs. ^ 
per cwt., what will be the gain per cent by selling at 7|^ 
per lb.? 

(779) A train, having to perform a journey of 250 miles, 
is obliged after 103 miles^ to reduce its speed by one-fifth. 
The result Is that the train arrives at its destination i hr, 
10 min. behind time. What is its ordinary rate ? 

(780) Find the square root of •0009042103126081. 



(781) Find the difference between the interest and dis- 
count on ;f 10921. ijs, 6d. for 3f years, at 4? per cent simple 
interest 

(782) What is the price of land per acre, when a piece 
Sy ft If in. long and 47 ft 4^ in. broad costs ;^234. los. ? 

(783) A man, having bought a lot of goods for ;^i5o, sell* 
f at a loss of 4 per cent ; by what increase per cent must he 
raise that selling price, in order that, by selling the rest at 
the increased rate, he may gain 4 per cent on the whole 
transaction? 

(784) In a cricket-match the scores in each successive 
innings are a quarter less than in the preceding innings, and 
the side which had the first innings vins by 50. What are 
the scores in each innings ? 

(785) A grocer sells one kind of tea at 2s. 6d, a lb., and 
loses 5 per cent, and another kind at 3^. 4//. a lb., and gains 
14 per cent He mixes the two together in equal proportions, 
and sells the mixture for 3;. a lb. What is now his gain 
per cent ? 

(786) A and B start at the same time from X to Y and 
from Y to X respectively, each walking at the rate of 3I miles 
an hour. After meeting B, A increases his rate to 3 J miles an 
hour, and arrives at Y in 2 hotirs from this time. After 
meeting Ay B reduces his rate to 3 miles an hour. In what 
time will he reach X ? 

(787) What is the price of wheat when an additional profit 
of 3} per cent, would raise the price is, 9^/. per quarter ? 
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(788) When the income-tax was 7d. in the pound, a per- 
son had to pay £6'^ less than when it was 14^. in the pound, 
although his income had diminished in the interim by ;^225. 
What was his income at first ? 

(789) A man having a flock of sheep sold 8 per cent of 
them to Ay (^ to By 3! per cent, of the remamder to C, 
and 29 to D, He then had 550 left. How many had he 
at first? 

(790) Find the cube root of 128558238823. 



(791) Find by Practice the value of 37 yd. 2 ft. 7 in. of silk 
at 5^. 3|^. a yard. 

(792) A man buys 130 yards of a certain material, he sells 
half of it at a gain of 20 per cent., and the remainder at a gait* 
of 15 per cent., and realised £()^, 9J. ^\d. What was the cost 
price per yard ? 

(793) In England gimpowder is made of 75 parts nitre, 
10 sulphur, and 15 charcoal ; in France of yj parts nitre, 9 
sulphur, and 14 charcoal : if half a ton of each be mixed, 
what weight of nitre, sulphur, and charcoal will there be in 
the compound ? 

(794) A landlord has an estate that brings him in ;^3ooo 
a year, but this gross income is Uable to deductions for rates 
and repairs to Uie extent of 12 per cent. He sells it at 26 
years' purchase on the gross income, and invests the price 
in the 3 per cents, at 977. What difference is caused in his 
income ? 

(795) A ship 40 miles from the shore springs a leak, which 
admits 3^ tons of water in 12 minutes. 60 tons would suffice 
to sink her ; but the ship's pumps can throw out 12 tons of 
water in an hour. Find the average rate of sailing that she 
may reach the shore just as she begins to sink. 

(796) A grocer buys i J cwt. of tea at 5j. ^\d, per lb., and 
2 J cwt. of tea at 3^. 3 j^. per lb., and mixes them ; he sells 2| 
cwt. at 4J. 6d. per lb. : at what rate must he sell the remainder 
to gain 20 per cent, on his outlay ? 
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(791) The receipts of a railway company are apportioned 
in the following manner : 48 per cent, for the working ex- 
pensesy 10 per cent, on one-fifth of the capital ana the 
remainder, ^32000, for division among the holders of the 
rest of the stock, being a dividend at the rate of 4 per cent. ; 
find the capital and the receipts. 

(798) If the discount on a sum due at the end of 27 years 
be If of the simple interest, at what rate is that calculated ? 

(799) The value of a certain length of a material, A, is ^ 
of the value of 7 as much again of another, B ; and the weight 
of 17 yd. 2 ft of A is ff of &e weight of 15 yd. i ft. 9 in. of B. 
If the value of 3 cwL 27 lb. of A be £^$, zr., what is the value 
of I cwt. 2 qr. 12 lb. of B ? 

(800) A square foot of paper weighed 104-68 grains, and 
when 320 figures had been written upon it, it weighed 105 -155 
grains. If a strip of this jpaper, 5 j; inches wide, be taken to 
nave written apon it the circulating period of to^o3> which 
consists of 100102 figures, in two lines at the rate of 5 figures 
to an inch, find the weight of the whole. 



(801) Add to one million fifty-three thousand one hundred 
and one the quotient of 94073 divided by 623. 

(802) Reduce 47 -67 53! to a vulgar fi'action, and test your 
result 

(803) If by selling wine at 12s. per gallon I lose 25 per cent, 
at what must I sell it per gallon to gain 25 per cent ? 

(804) What will be the price of wainscoting a room, 24 ft 
9 in. long, 19 ft 6 in. wide, and 10 ft high, at 13^. 4//. per square 
yard? 

(805) If a crew, which can row from A to B in 60 minutes 
can row from B to A in 55 minutes, compare the rates of the 
stream and boat 

(806) A does | of a piece of work in 12 days, and then 
gets B to help him. They work together for 2 days, when B 
leaves, and A finishes the work in 3 days more. Find how 
long £ would have taken to do the whol^ 
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(807) Find the present worth of ;^2047. 1 3^. due 4i^ months 
hence at Sj per cent. 

In a decimal coinage of florins, cents, and mils, find in what 
time £iZ^7' 4 fl. will amomit to ;^iS99. 6 fl. 7 c. 2\ m. at 3 J 
per cent, per annum. 

(808) A boat propelled by 8 oars which take 30 strokes 
per minute travels at the rate of 9f miles per hour : find the 
rate of a boat propelled by 6 oars which take 28 strokes per 
minute, the work done by each oar during one stroke in the 
latter case being a quarter as much again as in the former 
case. 

(809) How many bricks, each 12 in. long, 3 in. wide, and 
3 in. thick, will be required to build a wall 16 ft. 4 in. long, 
12 ft. 6 in. high, and 9 in. thick, leaving in it aMoorway 6 ft, 
3 in. high and 2 ft. 4 in. wide ? 

(810) If 3 men and 5 women do a piece of work in 8 days, 
which 2 men and 7 children can do in 12 ; find how long 13 
men, 14 children, and 15 women working together wiU take 
to do it. 



(811) Simplify 

(a) ^ ^ I (« 6i + 5|.X3f-7l : 



3- 



'*? 



ii-r-(iix I4i) 

(812) Find the present worth of ;^I942. 13J. ^d. due 5J 
years hence at 4|- per cent 

(813) The area of a square flag-stone is i sq. yd. 2 fl. 97 in. ; 
find the length of its side. 

(814) A person left a sum of money to be divided equally 
amongst 43 poor people, subject to a tax of ()d, in the pound, 
which caused a deduction of ;^I9. los, : what did each receive ? 

(815) A foot-pound is the work done in lifting i lb. one 
foot high ; what work (in foot-pounds) is done by a boy weigh- 
ing 8 stone, who jimips 50 times Qv^r a bar 3 ft. 9 in. high ? 
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(816) Water nrpands when freenn^ so that a cubic foot 
of water becomes i -089 feet of ice : find how many cubic 
feet of water there are in an icdxrg which is estimatfd to be 
900 ft. knigy 88 ft. broad, and 220 & high. 

(817) A person possessing jf loooo^ 3 per cent consols, 
seds out when they are at 93^, and invests the proceeds in 
4 per cent, stock at ioi{ : &id the change in his income^ 
allowing i per cent, commission on each transaction. 

(818) Fnre men do -600& of a piece of work in 2 -12 hoars: 
how \ao% win 6 boys take to finish it, it being known that 
3 men and 7 boys have done a similar piece of work in 
3 hours? 

(819) A dstem without a top is 27 ft. long, 22 ft. wid^ 
and 6 ft. 6 in. deep : what will it cost to paint it inside and 
out, at i\4. a square yard ? 

(820) A creditor receives on a debt of ;f296, a dividend 
of I2J. 4i/. in the pound, and he receives a further dividend, 
on the deficiency, of 3J. 9^ in the pound : what does he 
receive in all ? 



(821) Divide 1815*02 by •601 ; 18-1502 by 6-oi ; and 
'O0181502 by -00601. 

(822) A man invests ;£i504o in 4 per cent stock at 62|f, 
brokerage \ per cent. ; determine his income. 

(823) Find the compound interest on £2073. ^S^* for 

3 years at 4 per cent. 

(824) The length and breadth of a wooden box are 6 ft. 
and 4 ft. respectivdy : find its height, if the cost of painting 
the outside at li^. a square foot amounts to izr. io|^ 

(825) A watch set accurately at 12 o'clock indicates 10 
minutes to 5 at 5 o'clock : what is the exact time when the 
watch indicates 5 o'clock ? 

(826) If a job can be finished in 45 days by 35 men, and 
if die men drop ofif by 7 at a time at the end of every 15 days, 
how long will it be before the job is finished ? 

(827) The flooring of a room, 14 ft. 3 in. long by 13 ft. 

4 in. broad, is composed of i in. planks, each 8 in. wide and 
10 ft. long. How many will be required ; and what will be 
the weight of the whole, if i cubic inch of wood weighs half 
an ounce ? 
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(828) A does ^ of a piece of work in 20 days, and then 
gets B to help him. They work together for 2 days, when B 
leaves and A finishes the work in half a day more. How long 
would B have taken to do the whole ? 

(829) In rifle-shooting a bull's-eye counts 4, a centre 3, 
and an outer 2. Eleven boys fire five shots each at a target, 
zjx<dL score 113; 8 misses are made and 3 bull's-eyes; find 
the number of centres and outers. 

(830) The wages of 5 men, 3 women, and i child amount 
to £^ 10s,, a man receiving twice as much as a woman, and 
a woman three times as much as a child. What will be the 
wages of 6 men, 2 women, and 5 children ? 



(831) Find, by Practice, the value of 27 ac. 3 ro. 26f po., 
at £ioy. 10s. 6d. per acre. 

(832) In what time will £124$ amount to ;£i6i8. icxr., if in 
3 years ;£i24 amounts to £iz^'SS ? 

(833) If 5 men with 7 boys can earn £7. 13J. in six days, 
and 2 men with 3 boys can earn £2. 2s, in four days, in what 
cime will 6 men with 12 boys earn ;£6o? 

(834) A fishmonger pays £^ per bushel for oysters, and 
sells them at is, 4d, a dozen : find his gain per cent, assuming 
that a bushel contains 11 50 oysters. 

(835) In a mile race A wins, B being ii yards behind, 
and C 53 yards behind B : by how much would B beat C in 
a three-mile race in which A does not run ? 

(836) A person receives as a legacy -A- of an estate, of 
which he transfers ^ to his son. The son pays ;^5. lar, for 
income-tax (the tax being 6d. in the pound). What was the 
value of the estate ? 

(837) Which is the better investment, the 5I per cents, at 
105, or the 4i per cents, at 81 J ? Explain the meaning of the 
above expressions. 

(838) The rates at which A and B walk are in the pro- 
portion of 9 to 10^ and B can walk 6 miles an hour : how 
many seconds' start must B give A, in order that he may just 
X>eat him in a twelve-mile race ? 

(839) If 6 per cent, be gained by felling a horse for 
;f 132. los, : how much per cent, is lost bv selling him for 
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(840) Three penny pieces, or 5 halfpenny pieces, weigh 
I oz. avoirdupois ; find the number of pennies in 175 oz. troy. 
Also find the least number of halfpenmes whose weight is an 
integral number of ounces troy. 



(841) Subtract from three millions, one hundred and fifty 
thousand, five hundred and one, the product of 401 and 523. 

(842) Find the square roots of 4957.5681 and ^^TJf^^ 

(843) At what rate will ;ti57. los, amount to ^^189 in 
5 years? 

(844) A person invests ^^682 5 in the 3 per cents, at 91 ; 
he sells out ^5000 stock when they have risen to 937, and the 
remainder when they have fallen to 85. How much does he 
gain or lose by the transaction f 

If he invest the produce in 47 per cent, stock at par, what 
is the difference in his income ? 

(845) Two bills for ;^273. 15J. and ;£456. 17J. 6^. arc due 
on the 2nd and 22nd July respectively. What is their value 
Dn the 1 2th July, interest being reckoned at the rate of 5 per 
cent, per annum ? 

(846) A speculator sells at a profit of 75 per cent ; but his 
purchaser fails, and only pays 5J. in the £, How much per 
cent, does the speculator gain or lose by his venttire ? 

(847) A and B nm a race. A starts at the rate of 400 
yards a minute, and in every successive minute diminishes 
his pace by a yard a minute. B increases his pace by the 
same, and overtakes ^ in 4 minutes. What was ^*s pace at 
starting ? 

(848) If a cask contain 3 parts wine and i part water, 
how much of the mixture must be drawn off and water substi- 
tuted for the mixture in the cask to become half and half? 

(840) Reduce ;f 420. 6x. i\d, to dollars and cents, a dollar 
being wordi 4r. 2^ and a cent one hundredth part of a 
dollar. 

(850) If a kilometre be taken to be f of a mile, reduce 
17 mi. 6 fur. 82 yd. ij ft. to Idlomtees. 
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(861) Find, by Practice, tlie value of 103 tons 3 qr. i6 lb. 
at £S7' ds. 3^. per ton. 

(852) In what time will;^io75. lo-^- amount tO;^i559. 9J. 6^., 
if in 4 years £176, $s, amounts to £1^7. 8j. ? 

(853) A vessel containing 21 '84375 gallons of water is 
emptied by a pitcher which contains when full •078125 gallon* 
How many times can the pitcher be filled entirely, and what 
fraction of a pint will it contain when the last quantity of 
water is poured into it ? 

(854) Three tramps meet together for a meal : the first 
has 5 loaves, the second 3, and the third, who has his share 
of the bread, pays the othfer two 8 halfpence ; how ought they 
to divide the money ? 

(855) If the discoimt on a bill due 8 months hence at 
2\ per cent, per annum be ^44. 3^. 8^., what is the amount 
of &e bill ? 

(856) A person invests ;f 5012 in the 3 per cent consols 
when they are at 89J, the broker's commission being f per 
cent : find his income, and the diminution of it arising from 
the income-tax being increased from 4^. to 5^. in the pound. 

(857) Estimate the cost of 9 quarts of strawberries at 
45. Zd, 2l gallon, a pint and a hcdf of cream at 2od, sl quart, 

4 lb. of sugar at 6id, a lb., with sixpenny-worth of ice : 
if s' boys had to pay for this, and 2 of them paid twice as 
much as each of the other 3, what change out of a half- 
sovereign ought the 2 together to receive ? 

(868) A certain quantity of bran wiU last 3 rabbits or 

5 guinea pigs for a month : how long would it last 9 rabbits 
and 5 guinea pigs ? 

(859) A man sells two horses for ;^ 100 each, and by so 
doing gains 25 per cent, on one horse and loses 25 per cent 
on the other. What did the horses cost him ? Does he gain 
or lose on the whole ? 

(860) The difference between the interest and the dis- 
coimt on a certain sum of money for 6 months, at 4 per cent, 
is £2 : what is that sum ? 



(861) Multiply 59.212 by 4.65I. 

(862) A^ByCf and D enter into trade ; A started business 
with £^00 : after two months B and C joined him, B contri* 
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(882) Find the square roots of 1706 -5161 and ^^^ 

(883) Find the Compound Interest on £3245. dr. for 3 years 
at 5 per cent 

(884) A man buys 2100 fives balls at the rate of 7 for one 
shilling, and sells them at the rate of 12 for half-a-crown ; 
what is his whole gain and also his gain per cent. ? 

(885) A and B run a mile race : at first A runs 1 1 yards 
to B^% 10 ; but after A has nm half a mile he tires and runs 

9 yards in the time in which he at first ran i\^ B running at 
his original rate. Which wins, and by how much ? 

(886) Which investment gives the better income, Indian 

10 per cents, at 215, or Colonial 6 per cents, at 105 ? Find 
the income produced by investing ;£45 I5i half in each of these 
securities. 

(887) An ordinary train on the Eastern Counties Railway 
is I hour and 57 minutes in travelling between Wymondham 
and Ely, and the express trains take 54 minutes less. If an 
express leaves Cambridge at 9 A.M., and arrives in London just 
as an ordinary train is leaving, which arrives in Cambridge at 
2 P.M., find how long the express is in going to London. 

(888) A woman buys a certain number of eggs at 21 a 
shilling, and the same number at 19 a shilling : she mixes 
them together and sells them at 20 a shilling : how much 
does she gain or lose per cent, by the transaction ? 

(889) A man has a certain number of apples : he sells half 
the number and one more to one person, half the remainder 
and one more to a second person, half the remainder and one 
more to a third person, and half the remainder and one more 
to a fourth person, by which time he has disposed of zM that 
he had. How many had he ? 

(890) A room is 20 feet 10 inches long, and 16 feet broad : 
what length of carpet 2 feet wide will it require, so as to leave 
a margin of i foot in width uncarpeted all round the room ? 



(891) Find the discount on ;^I344« 8j. due 5 years hence 
at 4 per cent. 

(892) Reduce 72* 35^21 to a vulgar fraction, and test your 
result. 

(893) A square box whose depth is 10 inches is in cubic 
content 3 cub. ft. 106 in. ; find the length of its side. 
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(894) A stream, which flows at a uniform rate of 1-109 
miles an hour, is 20 yards wide, the average depth at a certain 
ferry from bank to bank being 6 feet : how many gallons pass 
the' ferry in a minute ? N.B. Each gallon contains approxi- 
mately 277^ cubic inches. 

(895) A person has ;fii7o invested in 4 per cent stock 
at 90 ; he sells out and buys 6 per cent, stock at 108^ : fmd the 
change in his income. 

(896) A bag contains a certain number of sovereigns, 
three times as many shillings, and foiu: times as many pence ; 
and the whole sum in the bag is ;^28o; find how many 
sovereigns, shillings, and pennies it contains ? 

(897) The road between two towns A and B, distant 15 
miles, goes over a hill whose summit is 3 miles from A, 
Two pedestrians set out at the same time from A and B, the 
former going 4 miles an hour uphill, and 5 J down, the latter 
3I uphiU, and 4|- down : how far will the slower one have to 
walk when the first arrives at his journey's end ? 

(898) If 8 men and 5 boys can reap 29 acres in 3 days, 
and 6 men and 7 boys can reap 50 acres in 6 days, how long 
will it take 3 men and 6 boys to reap 1 5 acres ? 

(899) A grocer buys some tea at 4j. in the pound and 
some at 5j. &/. : in what proportibn must he mix them, that 
when he sells the tea at 6^. per pound he may be making a 
profit of 20 per cent. ? 

(900) Which is the better investment, the New Zealand 
5 per cents, at 98, or the Victoria Government 6 per cents, 
at ii3j? 



(901) Simplify 

6f X3l-4^>^if+if ^ •■*' 

y 

and find their sum. 

(902) A poor rate of is. and an improvement rate of 
\s. 9df. in the pound produce ;^8i. 19J. : what is the property 
assessed at \ 

X a 
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(903) Wliich gives the best return, 37 per cent, stock at 
96^, or 3 per cent stock at 93^ ? and what will be the dif- 
ference on an investment of £5000 ? 

(904) Two boys, A and B^ come into school punctually 
by their own watches, which are quite right at 9 o'clock on 
Monday morning, ^'s watch gains two minutes, and E*^ 
watch loses a minute and a half every day : find how much 
later B will be than A at Friday afternoon school, 2 p.m. 

(905) Two gangs of 6 and 9 men are set to reap two fields 
of 35 and 45 acres respectively. The first gang works 7 hours 
in the day, and the latter 8 hours. If the first gang complete 
their work in 12 days, in how many days will the second gang 
complete theirs ? 

(906) When wheat is 15 J. per bushel, 8 men can be fed for 
12 days at a certain cost. For how many days can 6 men be 
fed for the same cost, when wheat is izs, per bushel ? 

(907) A four-wheeled carriage travels round on a circular 
railway. The circumferences of the two wheels of the carriage^ 
and of the two circles of rails, are proportional to 6, 7, 7000, 
7014. Find the number of revolutions made by each of the 
four wheds in a complete circuit. 

(908) If either 5 oxen or 7 horses will eat up the grass of 
a field in 87 days, in what time will 2 oxen and 3 horses eat 
up the same ? 

(909) A tree grows each year one inch less than it did the 
previous year, and it grew a yard during its first year ; the 
value of the tree at any time is equal to the number of pence 
in the cube of the niunber of yards in its height : find what 
the tree is worth when it has done growing. 

(910) Find the alteration in income occasioned by shifting 
£yiQo stock from the 3 per cents, at 86f to a 4 per cent stock 
at ii4i ; the brokerage being | per cent in each case. 



(911) Simplify (.006 of ;£2. w. Zd, + 3«454 ^i£z, dr.) x 5^ 

(912) If A can do as much work in 5 hours as B can do 
in 6 hours, or as C can do in 9 hours, how long will it take 
C to complete a piece of work, one-half of which has been 
done by A working 12 hours and B working 24 hours ? 
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(913) A traveller meets two Arabs in the desert, one of 
whom has eight loaves and the other five, and the loaves are 
shared equally by the three. In what proportion should the 
Arabs be paid ? 

(914) A squad of 11 boys fired 10 shots each at a target, 
and scored 286; 20 bull's-eyes were made -and 11 misses; 
how many centres and outers were there ? (N.B. A bull's-eye 
scores 4, a centre 3, and an outer 2.) 

(915) The length, breadth and height of a wooden box are 
4 ft., 2| ft., 3 ft. respectively. Find the cost of painting the 
outside at is. 3//. a square yard. 

(916) Find the decimal of a shilling which differs from a 
penny by less than the miUionth part of a shilhng. 

(917) Alfred owed Robert two-thirds of the amount that 
Robert owed Charles ; and to settle matters, Robert gave 
lod, to Alfred, who then paid Charles ; what did Robert owe 
Charles ? 

(918) On July 26th, the sun rises at 4 hr. 15 min. A.M., 
and sets at 7 hr. 54 min. P.M. ; what o'clock is it when the 
sun is due south ? 

(919) A person invests in the 3 per cents, so as to obtain 
3I; per cent, clear on his investment when there is an income- 
tax of 6d. in the pound, the brokerage being | per cent. At 
what price must he buy? What percentage clear will he 
obtain if the tax is afterwards raised to is. ^3. ? 

(920) A train 88 yards long overtook a person walking 
along the line at the rate of 4 miles an hour and passed him 
completely in 10 seconds ; it afterwards overtook another 
person and passed him in 9 seconds. At what rate per hour 
was this second person walking ? 



(921) Divide 21-3962 by -527; 2i3'962 by 52.7; and 
213962 by -000527. 

(922) Multiply 6 - 954 by 5 • 363. 

(923) Find the discount on £30^3* 19s. 2d, due 4 years 10 
months hence at 4J per cent. 

(924) A bankrupt can pay 6s, 8^. in the ;£ : if his assets 
were ;65^^ more he could pay ys, 4^/. Find his debts and his 
assets. 
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(925) Wishing to pay i8 Kreutzer, I give i Thaler, and 
receive in change 22 Kreutzer, 10 Silver-Groschen, and hah 
a Gulden. I know that i Thaler is 30 Silver-Groschen, and 
I Gulden is 60 Kreutzer. Find for me how many Gulden are 
worth 4 Thalers. 

(926) A man walks a certain distance, and rides back in 
3 hours 45 min. : he could ride both ways in 2 J hours. How 
long would it take him to walk both ways ? 

(927) In a constituency, in which each elector may vote 
for two candidates, half of the constituency vote for A^ but 
divide their votes among B^ C, Z>, E^ in the proportions of 
4, 3, 2, I ; of the remainder, half vote for By and divide their 
votes among C, Z>, E^ in the proportions of 3, i, i ; two-thirds 
of the remainder vote for D and E^ and 540 do not vote at all ; 
find the order on the poll, and the whole number of electors. 

(928) An English mile is •2136 of a German mile. What 
time will a man, who walks 4 English miles an hour, take to 
walk a German mile ? 

• 

(929) A person bought a French watch, bearing a duty 
of 25 per cent. ; and sold it at a loss of $ per cent. ; had he 
sold it for ;^3 more, he would have cleared i per cent, on 
his bargain. What had the French maker for the watch ? 

(930) I have to be at a certain place in a certain time, 
and I find that, if I walk at the rate of 4 miles per hour, 
I shall be five minutes too late, if at the rate of 5 miles 
per hour, I shall be ten minutes too soon. How far have 
I to go } 



(931) On Monday, March 3, 1862, a man conmienced to 
subscribe for a daily penny paper ; what had he spent by 
Saturday, Nov. 16, 1872? 

(932) Ay By Cy and D enter into partnership : A and B 
contribute;^! 390, B and C;^i59o, Cand Z>;£i8io, A and D 
;^i6io, A and C £ilQO : they gain ;£iiS2 : what is the share 
of each ? 

(933) A person sells out ;f 1150 stock (4 per cents.) at 92, 
and buys 3I per cents. : he gains ;^io per annum by the 
change : find the price he paid for the latter stock. 
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(934) On a stream, B is intermediate to and equidistant 
from A and C ; a boat can go from A to B ana back in 

5 hr. 15 min., and from A to C in 7 hr. How long would it 
take to go from C to A ? 

(935) I have a certain sum of money, wherewith to buy a 
certain number of nuts, and I find that if I buy at the rate of 
40 a penny I shall spend ^d, too much, if at the rate of 50 a 
penny lod, too Uttle. How much have I to spend? 

(936) A ditch is being dug at the rate of 81 ft. per day by 
54 men : after 13 days' work 8 of them are replaced by boys, 
and the work goes on for 1 1 days more, at the end of which 
the whole length dug is 1889 feet. How much work per day 
do the boys do ? 

(937) Find the expense of building a wall 108 yd. long, 
3 ft. 8 in. high, 14 in. thick, at £1/^ ly, 4d. per rod ; a rod of 
brickwork consisting of 27 2^ superficial feet, the work being 
14 inches thick. 

(938) A pays £g, 3J. 4//. more rates than B, their incomes 
being equal : living in different towns they are rated at 2J. 
and IS, 4d, in the pound respectively : what is their income ? 

(939) A ditch is dug, which in half of its length has an 
average depth of 4 ft. 6 in., in the remaining half 5 ft. 3 in. : 
find the cost of excavation, the ditch being 270 yd. long, and 

6 ft. 3 in. broad, at is, 3^. per cubic yard. 

(940) In running a 3 mile race on a course I of a mile 
roimd, A overlaps B at the middle of the 7th round. By what 
distance will A win at the same rate of running ? 



(941) Divide 225 '32 13 by '0267, 2253-213 by • 00c 267 
and 22- 53213 by 2»67. 

(942) Multiply 65 • 42$ by • 027. 

(943) Simplify -0732 of 8 ac. o ro. 7 po. + •012625 21c 
— -02 po. 

(944) The sum of the ages of A and B is now 80 years, 
and their ages 10 years ago were as 7 to 5. Find Uieir 
present ages. 

(945) If 201 men and 335 boys do in 210 days the same 
amoimt of work that 70 men smd 96 boys do in 665 days : 
compare the average daily work done by each man with tha^ 
done by each boy. 
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(946) A gives away in charity i of Iiis income, and pays 
» of it in rates and taxes ; with these deductions he bas 
;&473« IS^« l^« ^Icft. What is his gross income ? 

(947) The incomes of A and B are in the proportion of 
4 and 5 ; B pays ;£9. i^. 3<il in income-tax at 5^. m the poond. 
What is A\ income? 

(948) Two boats row a race over a straight course i mile 
995 yards long, their rates of speed being 12 miles and ii|^ 
miles an hour respectively. Assuming that sound travels at 
the rate of 11 40 feet in a second, find how much the faster 
boat wiU be ahead of the other when the sound of die g^n 
fired at starting is heard at the winning-post. 

(949) At what o'clock will a train, which leaves London for 
Rugby at 2.45 p.m., and goes at the rate of 41 miles an hour, 
meet a train which leaves Rugby for London at 1.45 p.m., 
and goes at the rate of 25 miles an hoxu:, the distance between ■ 
London and Rugby being 80 miles ? 

(950) A clock, which was 12 minutes fast' at a quarter to 
II P.M. on Nov. 28, was exactly right at 11.30 P.M. on the 
following day. How many minutes was it slow at a quarter 
to 2 P.M. on Dec. 7 ? 



(951) Find, by Practice, the dividend on ;^I726. 4r., at 
4f. 5 J</. in the £. 

(952) Simplify 

3p X I-^ + 4^ — 3-^ 2ly ^-54 y r4^ — T7i 

5i-7i-S-28^ + i ' 4.x(3fx5f) 17., 

and find their sum. 

(963) A pond, with vertical sides, whose area is I ac. 3 ro. 
22 po. 14 yd. 8j ft., has a square tower in the middle whose 
sides are 18 feet and 16 feet ; how many gallons must be 
pumped out to reduce the depth 18 inches ? (N.B. A gallon 
measures 277^ cubic inches nearly.) 

(954) After paying income-tax at the rate of 4^. in the 
pound, a man has ;£476. 18^*. 4^. remaining. What sum did 
nis income-tax amount to ? 

(955) The wages of -^ and B together for 22I days amount 
to the same sum as the wages of A alone for 38^ days. For 
how many days will this sum pay the wages of B alone ? 
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(956) A, By and C run a 300 yards race, and A beats B 
by 20 yards, and C by 34 yards. By how many yards can 
B beat C in a 100 yards race ? 

(967) Two boats start to row in a race at 3 o'clock. The 
winning boat comes in at 6 J minutes past 3, 40 yards ahead 
of the other. At 4 minutes past 3 the losing boat was 1 140 
yards from the winning-post. Find the length of the course, 
and the speed of the winning boat in miles per hour. 

(958) A clock, which was i '4 minutes fast at a quarter to 
1 1 P.M. on Dec. 2, was 8 minutes slow at 9 A.M. on Dec. 7. 
When was it exactly right t 

(959) Two pipes, A and B, would fill a cistern in 25 
minutes and 30 minutes respectively. Both pipes being 
opened, find when the first pipe must be turned off, that the 
cistern may be just filled in 1 5 minutes. 

(960) A man, having lived at the rate of ji^oo a year for 
6 years, finds himself in debt, and reduces his expenditure to 
;^45o. He is out of debt in 4 years. What is his income ? 



(901) Multiply 43 • 1 3§ by 2 • 34§ to three places of decimals. 

(962) Divide 257«i53 by '00151, 2'57i53 by '0151, and 
.0257153 by •0000151. 

(963) In a certain sea-side borough the following rates 
are levied : Improvement Rate 2J. Zd, in the pound. Light- 
ing Rate IJ., Water Rate 3?. 4//., General Sewers Rate ^d.^ 
Special Sewers Rate 3//., Poor's Rate u. 6^., General Pur- 
poses Rate 4r., various other rates amounting to 21". io\d, in 
the pound ; the total paid on a house is ;£32. \s, Sd. ; deter- 
mine the rateable value of the house. 

(964) A rectangular cistern, whose length is equal to its 
breadth, is 5f feet deep, and contains 5 tons of water. If a 
cubic foot of water weighs 1000 oz., find the dimensions of the 
cistern. 

(965) A fortified town contains provisions enough to sup- 
port the population and garrison for 90 days. An army 
2 J times more numerous than the occupants of the town is 
intercepted and compelled to take refuge within its walls. 
How long will the store of provisions last ? 
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(966) A person invests ;f 2700 in 3I per cent, stock, so as 
to receive an income of 100 guineas : what is the price of tlie 
stock ? 

(967) The sum, which will pay A^s wages for 61 J days, 
will pay ^'s wages for 8 if days. For how many days will it 
pay the wages of A and B together ? ,^ 

(968) A can beat Bhy $ yards in a 100 yards race, and 
B can beat Cby 10 yards in a 200 yards race. By how much 
can A beat C in a 400 yards race ? 

(969) Two pipes, A and B, would fill a cistern in 25 
minutes and 30 minutes respectively. Both are opened 
together, but at the end of 8| minutes the second is turned 
of£ In how many minutes will the cistern be filled ? 

(970) A man for 5 years spends £/\q 2l year more than his 
income. If he, at the end of that time, reduce his expenditure 
10 per cent., in 4 years he will have paid off his debts and 
saved ;£i2o. Find his income. 



(971) Simplify li of 2f + 6|-^2j + ( Si + 'l\l'.lf ) 

(972) A bag contains sixpences, shillings, and half-crowns ; 
the three sums of money expressed by the different coins are 
the same ; if there are 102 coins in the bag, find the number 
of sixpences, shillings, and half-crowns. 

(973) Assuming that the circumference of a circle is to its 
diameter as 22 to 7, and that the circumference of the earth 
is to its diameter as 160 metres to 167 feet, determine to five 
places of decimals the ratio of a mtoe to a foot. 

(974) At the siege of Sebastopol it was foxmd that a cer- 
tain length of trench could be dug by the soldiers and navvies 
in 4 days, but that when only half the navvies were present, 
it required 7 days to dig the same length of trench. Show 
that ihe navvies did six times as much work as the soldiers. 

(975) The interest on a certain sum of money for two years 
is ^71. i6j. 7id.f and the discount on the same sum for the 
same time is ^63. 171"., simple interest being reckoned in both 
cases. Find the rate per cent, per annum, and the sum. 

(976) If 100 lb. of tea be bought at 4s, 4d, and sold at 5^. 
oer lb., and 100 lb. of sugar bought at &d. and sold at 7^. per lb. 

\at profit per cent, will be realised on the whole outlay ? 
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(977) A barters some sugar with B for flour, which is worth 
2J. 3^. per stone, but uses a false stone- weight of 13I lb. ; 
what value should B set upon his flour, that the exchange 
may be fair ? 

(978J If 5 men and 7 boys can reap a field of com of 125 
acres m 15 days, in how many days will 10 men and 3 boys 
reap a field of com of 75 acres, each boy's work being half 
that of a man ? 

(979) If 8000 metres be equal to 5 miles, and if a 3ubic 
fathom of water weigh six tons, and a cubic m^tre of water 
1000 kilogrammes, find the ratio of a kilogramme to a pound 
avoirdupois. 

(980) Find to three decimal places the cube root of 267. 



(981) SimpUfy , ^|/ J , x | of -444* 
^ ' ^ ^ i|off-^ioi ^ i3lof5| 

(982) A person has ;f 10666. 1 3^. 4^. invested at 5 per cent. ; 
he saves each year one-quarter of his income, which he invests 
at the same rate ; what will his income be after 3 years ? 

(983) There is three times as much sea as land on the 
earth's surface, and three-fourths of the whole land is in the 
northem hemisphere ; how much of the northern hemisphere 
is land, and how much water ? Also how much of the southern 
hemisphere is land, and how much water ? 

(984) Ash saplings after five years' growth are worth 
IS, 3^., and increase in value is, 3//. each year afterwards. 
Each is allowed 40 sq. yd. of ground, and they are cut after 
20 years' growth ; what will then be the value of an acre ? 

(985) Four apples are worth as much as five plums, three 
pears as much as seven apples, eight apricots as much as 
fifteen pears, and five apples sell for twopence : I wish to buy 
an equal number of each of the four fruits, and to spend an 
exact number of pence ; find the least sum I can spend. 

(986) A boy of 18 can run 100 yd. in io| sec, and a boy 
of 13 in 13 sec. How much start in distance must the elder 
give the younger in order that they may run a dead heat ? 
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(987) A usurer borrows ;f looo at 4I per cent, and lends 
half of it at 10 per cent, half at 15 per cent What does he 
gain in 2? years? 

(988) A room is 21 ft long, 15 ft 6 in. wide, 10 ft high . 
it contains 3 windows, the recesses of which reach to the 
ceiling, and are 4 ft 6 in. wide ; there are in it 4 doors, each 
6 ft 6 in. high and 3 ft. 3 in. wide ; the fire-place is 6 ft. wide 
and 4 ft. high ; a skirting i ft 8 in. deep runs round the walls ; 
find the expense of papering the room at 9^/. a square yard. 

(989) If the discount on £67^, 8j., which is due at the end 
of a year and a half, be ;^38. 8j., what is the rate per cent at 
simple interest ? 

(990) A and B barter : A has 59 sheep worth £2, ^s. each, 
but insists on £2. 12s. 6d. each : B has beer worth u. 6d. 
a gallon : how much must he raise his price so that A gets 
;^98. 3J. 6d. and 18 barrels of beer ? 



(991) Find, by Practice, the cost of 5 tons 12 cwt 2 qr 
14 lb. at ;^i. 6s, Zd, per ton. 

(992) Find the number of miles in the radius of the earth, 
having given that it is the least number which is divisible by 
2, 3> 4> 5> 6, 8, 9, 10, II, and 12. 

(993) The imperial gallon contains 277-27 cubic inches, 
and a cubic foot of water at its maximum density weighs 
62*42 lb. ; find the weight of a pint of water correctly to two 
places of decimals. 

(994) The sum of ;f 177 is to be divided among 15 men, 
20 women, and 30 children, in such a manner that a man and 
a child may receive together as much as two women, and all 
tiie women may together receive £60 ; what will tibey each 
respectively receive ? 

(995) A wine merchant buys 1 2 doz. of port at 84J. a dozen, 
and 60 doz. more at /fis, a dozen ; he mixes them, and sells the 
mixture at 72J. per dozen. What profit per cent, does he 
make? 

(996) An Australian squatter bought 160 ewes : if one-hall 
have one lamb, three-eighths two lambs, and the rest none 
on a yearly average, and of these three-Afths are males, hoii 
many sheep will he have at the end of the third lambing- 
season, if the lambs are allowed to breed when two years old ? 
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(997) A farmer rents a piece of land for ;^I20 a year. He 
lays out {fii^ in buying 50 bullocks. At the end of the year 
he sells them, having expended ;^ 12. los, in labour. How 
much per head must he gain by them, in order to realise his 
rent and expenses, and 10 per cent, upon his original outlay ? 

(998) A merchant in London owes another in Petersburg 
a debt of 460 rubles, which must be remitted through Paris. 
He pays the requisite sum to his broker, at a time when the 
exchange between London and Paris is 23 francs for ;^i, and 
between Paris and Petersburg 2 francs for i ruble. The 
remittance is delayed until the rates of exchange are 24 francs 
for ;^i, and 3 francs for 2 rubles. What does the broker gain 
or lose by the transaction ? 

(999) A mixture of soda and potash, dissolved in 2540 
grains of water, took up 980 grains of aqueous sulphuric acid, 
and the weight of the compound solution was 4285 grains. 
Find how much potash and how much soda the mixture con- 
tained, assimiing that aqueous sulphuric acid unites with soda 
in the proportion of 49 grains to 32, and with potash in the 
proportion of 49 to 48. 

(1000) Two houses are building : the first takes half as 
^ong again as the second, twice as many men are employed, 
the wages are one-third per hour higher, and they work six 
full days a week, and ten hours a day ; the others work only 
eight hours a day, and at the rate of four full days and two 
half-days in a week : the cost of the workmen's wages in the 
second is £"^00^ and this is three-eighths of the entire expense. 
What will be the entire cost of the first house ? 
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TABLES OF MEASURES. 

Measures of Money. 

4 farthings make i penny. 
12 pence make i shilling 
20 shillings make i pound. 

Measures of Time. 

6o seconds make i minute. 
6o minutes make i hour. 
24 hours make i day. 
7 days make i week. 
For months and years, see page 130. 

Measures of Length. 

12 inches make i foot 

3 feet make i yard. 

5^ yards make i pole, rod, or perch 
40 poles make i furlong. 

3 furlongs make i mile. 

3 miles make i league. 

Note. — 6 feet make i fathom. 
Cloth Measure. 

7.\ inches make i nail. 
4 nails make i quarter 

4 quarters make i yard. 

5 quarters make i ell. 
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Measures of Surface. 

144 square inches make i square foot. 

9 square feet make i square yard. 
3oi square yards make i square pole, rod, or perch. 
40 square poles make i rood. 

4 roods make i acre. 

Note. — i acre =4840 square yards. 
640 acres = i square mile. 

Chain Measure. 

22 yards make i chain. 

100 links make i chain. 

10 square chains make i acre. 

Measures of Solidity. 

1728 cubic inches make i cubic foot. 
27 cubic feet make i cubic yard. 

Measures of Capacity. 

2 pints make i quart. 
4 quarts make i gallon. 
2 gallons make i peck. 
4 pecks make i bushel. 
8 bushels make i quarter. 

Note. — i barrel of beer contains 36 gallons. 

Troy Weight. 

24 grains make i pennyweight. 

20 pennyweights make i ounce. 
12 ounces make i poimd. 

Avoirdupois Weighi, 

16 drachms make i ounce. 

16 oimces make i pound. 

14 pounds make i stone. 

28 pounds make i quarter. 

4 quarters make i hundredweight. 

20 hundredweight make i ton. 
The pound Avoirdupois contains 700x3 grains Troy. 
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Apothecaries' Weight. 

L Measures of Weight 

^yj\ grains make i otrnce. 

i6 ounces make i pound. 
The grain is the same as the grain Troy. 
The ounce is the same as the ounce Avoirdupois. 

20 grains make i scruple. 

60 grains make i drachm. 

2. Measures of Capacity, 

60 minims make i fluid drachm. 

8 fluid drachms make i fluid ounce. 
20 fluid ounces make i pint 

8 pints make i galk>n. 



ANSWERS. 



Ex (i); p. 5. 

(1) Seven ; thirteen ; forty-five ; fifty-nine ; three hundred 
and twenty-six; four thousand, five hundred and seventy- 
eight 

(2) Ninety ; one hundred and ten ; two hundred and seven ; 
four thousand, three hundred ; four thousand and thirty-six ; 
four liiousand, three hundred and six. 

(3) Seven hundred and eighty ; six hundred and nine ; 
five thousand, three hundred and sixty; two thousand and 
twenty ; one thousand, one hundred and one. 

(4) Thirty-six thousand, four hundred and ninety-seven ; 
forty-nine thousand, five hundred and thirty-two ; six hundred 
and fifty-four thousand, three hundred and twenty-one ; seven 
hundred and forty-three thousand, two hundred and sixty-nine. 

(5) Forty-five thousand ; thirty-two thousand, six hundred ; 
seventy-five thousand, two hundred and thirty ; five hundred 
thousand. 

(6) Eight millions, five hundred and seventy-two thousand, 
nine hundred and fourteen ; three millions, four hundred and 
sixty-nine thousand, two hundred and eighteen ; four millions, 
six hundred and twenty-nine thousand, eight hundred and 
seventeen. 

(7) Nine millions ; twenty-nine millions ; seven hundred 
and fifteen millions. 

(8) Nine hundred and ten millions, three hundred and 
seven thousand, two hundred and forty ; three hundred and 
seven millions, four thousand two hundred and five ; three 
hundred and eighty millions, five hundred and three thousand 
and forty. 

S. ARITH. Y 
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(9) Two hundred and forty-three thousand seven hundred 
and fifty-nine millions, two hundred and sixty-eight thousand 
three hundred and forty-two ; three hundred and seven thou- 
sand four hundred and five millionSy six thousand, two hun- 
dred and seventy. 

(10) Four hundred and seventeen billions, two hundred 
and thirty-five thousand six hundred and eighty-two millions, 
seven hundred and nineteen thousand, four hundred and 
thirty-five ; two hundred and three biUions, fifty-six thousand 
three hundred millions, seventy-two thousand and ten. 



Ez.01)f P-^ 

(1) 9; 12; 17; 19; 13; 16; II. 

(2) 23; 27; 35; 38; 44; 40; 26; 34, 

(3) 67; 75; 62; 83; 74; 92; 68; 95. 

(4) 76; 22; 50; 15; 28; 61; 49; 18; 90; 73. 
(6) 107 ; 130 ; 246 ; 372 ; 608 ; 740 ; 990. 

(6) 836 ; 747 ; 410 ; 913 ; 750 ; 384. 

(7) 818; 808; 206; 430; 512; 787. 

(8) 7845 ; 9637 ; 12000 ; 8400 ; 6003 ; 85040. 

(9) 5470; 3650; 8780; 1247; 4808. 

(10) 6004 ; 7022 ; 3500 ; 9047 ; 2017 ; 19402. 

(11) 70007; 60060; 14014; 70017; 12303; 16005. 

(12) 356728; 640842; 900000; 800040. 

(13) 7000000 ; 4576865 ; 75806940. 

(14) 315000000; 5040000; 8000700; 18000020; 700000002 

(15) 3 1 5674018003 ; 35600000520. 

(16) 7000000000000; 5800000600047; 8000000043007. 

(17) 305005004006003; 53000053053053. 

(18) 9000000000009; 90000000000900 J 1 9000000019000 ; 

IQOOOOIOOIIOI. 
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1. 



Ex. (iii), p. 9. 



(1) Twenty-seven. (2) Forty-nine. (3) Sixty-dgbt 

(4) Seventy-three. (5) Ninety-two. 

(6) One hundred and forty-four. 

(7) One hundred and sixty-three. 

(8) One hundred and ninety-nine. 

(9) Six hundred and sixty-four. 

(10) One thousand eight hundred and seventy-two. 

2. 



w 


XXXVII. 


(2) 


LIX. 


(3) LXII. 


(4) 


LXXXVII. 


(5) 


XCV. 


(6) CXXXIX. 


(7) 


CXLV. 


(8) 


CLXXIX. 


(9) DCCCXLVL 


m 


MDCCLXIII. 














Ex. (iv), p. 10. 






w 


11; 16; 20536 


. (2) 


98. 


(3) 


^7. 


(4) 


6a 


(5) 


1409. 


(6) 


949. 


(7) 


738- 


(8) 


4971. 


(9) 


23406. 


ao) 


74338. 


(11) 


2008. 


(12) 


3310. 


(13) 


167 1. 


(14) 


880. 


(15) 


28493. 


(16) 


33633. 


(17) 


28206. 


(18) 


18526. 


(19) 


208. 


(20) 


1 163. 


(21) 


9289. 


(22) 


12932. 


(23) 


106384, 


(24) 


59313. 


(25) 


284271. 


(26) 


1450741. 


(27) 


680077891, 


(28) 


1843088. 


(29) 


1979628. 


(30) 


1 184946. 


(31) 


3782272. 


(32) 


3476908. 


(33) 


799819. 


(34) 


50333150. 


(35) 


20826857. 


(36) 


1462 1 293. 


(37) 


112251. 


(38) 


764368. 


(39) 


1825947. 


(40) 


227656697. 











Y 2 



324 Answers. 







Ex. (t), p. 14. 






<X) 


7. 


(2) 


8. 


(3) 


19- 


(4) 


29. 


(5) 


34- 


(«) 


54. 


(7) 


3S- 


(8) 


29. 


(9) 


45- 


ao) 


66. 


CU) 


509- 


(12) 


82. 


(13) 


3808. 


a*) 


2112. 


(16) 


4328. 


ae) 


6222. 


a7) 


61471. 


(18) 


108. 


(19) 


2779- 


(20) 


28828. 


(21) 


2761. 


(22) 


38r. 


(23) 


46. 


(24) 


32. 


(25) 


2042. 


(26) 


6457- 


(27) 


5780. 


(28) 


51195. 


(29) 


10999- 


(30) 


1096. 


(31) 
(34) 


18467. 


(32) 
(35) 


60023. 


(33) 
(36) 


77S772. 


I. 


999^^^^^ 


999^^^^^^^^* 


(37) 


9999998999- 


(38) 


8. 


(39) 


26. 


(40) 


610. 


(*1) 


593. 


(42) 


159. 


(43) 


619. 











X>z. (^} p. 19* 

(1) 45. (2) .304- (3) 490. 

(4) 870. (5) 684. (6) 861. 

(7) 9273, (8) II364, (9) So;75;i75;225. 

(10) 635 ; 1016 ; 1270 ; 1397 ; 2540 ; 889a 

(11) 9868; 14802; 27137; 29604; 1233500; 17269000. 

(12) 336861 ; 411719 ; 449148 ; i87i45«x» ; 

299432000000a 

Ex. (TiOi P- «*• 

(1) 345. (2) 1073. (3) 1620. 

(4) 1820. (5) 3a»- (^ '3734- 

(7) 8815. (?) 30086. (9) 93940. 

(10) 1546992. (11) 7417784. (12) 579826952. 







Answers, 
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Ex. ([7IID. p. 2a 




a) 


173432. 


(2) 


123904. 


(3) 409354. 


(4) 


yj2yi2. 


(5) 


2274048. 


(6) 2667640. 


(7) 


39342154. 


(8) 


51212122. (9) 319766614. 


(10) 


15284742a 




(11) 


58376823669. 


(12) 


348087421500. 




. (13) 


38871923744. 


(14) 


3340400440. 




(15) 


2959990965442. 


(16) 


609435012763918. 


(17) 


1342670585 1000. 


(18) 


703004503. 




(19) 


3590386740. 


(20) 


3454309838. 




(21) 


4930038124. 


(22) 


61110346167. 




(23) 


140700962 16. 


(24) 


24259354428. 




(25) 


248155914760. 


(26) 


I3S75SSS5747. 

4 


Sz.(j 


(27) 

LZ), p. 21. 


249493S96792* 


(1) 


6840. (2) 


1909680. (3) 1 1 2 1 1 1 1043844000. 






Ex. (z), p. 22. 




(1) 


22$. 


(2) 


576. 


(3) 1600. 


■ (4) 


3249. 


(5) 


4761. 


(6) 5184. 


(7) 


7569. 


(8) 


1 0000. 


(9) 12996. 


(10) 


56169. 


(11) 


390625. 


(12) 804609. 


(13) 


622521. 


(14) 


I33I. 


(15) 2197. 


(16) 


15625. 


(17) 


103823. 


(18) 314432. 


(19) 


804357. 


(20) 


lOOOOOO. 


(21) 16974593. 


(22) 


45II8016. 


(23) 


156590819. (24) 3489I3664, 


(85) 


961504803. 
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Ex. (xa p. 25. 


a)3. 


® 3- (3) 12. (4) II. 


(5) 14- 


(e) 14. CO 24. ® 103. 


(9) 108. 


(10) 13. (11) 528. (12) 1032. 


(13) 56285. 


(14) 241248. (15) 458097. a6) 7589523. 


(17) 2104. 


(18) 17553- (19) 24000729. (20) 2019. 


(21) 56169. 


(22) 5678094. (23) 4348432. (24) 5072. 


(25) 317649. 


(26) 391525. (27) 39876548. (28) 30207. 


(29) 3469805. 


(30) 68274625. (31) 472304974. 


(32) 5642300741. (33) 8462974231. (34) 90807. 


(35) 300071. 


(36) 29970. 



£z. (zii), p. 25. 
(I) 3426. (2) 6487. (3) 64008924. 



(1) 3826. 
(4) 1749864. 
(7) 79267440. 

(10) 444513674545- 



Ex. (xili), p. 27. 

(2) 241987- 
(5) 1243904. 

(8) 396547. 
(11) 69475461 1. 



(3) 2162558. 
(6) 500603. 
(9) 659372. 
(12) 3007490200467 



(13) 2131962, 1421308, 1065981. 

(14) 3I02I8774* 2068125 16> 155 109387. 

(15) 13770459132, 9180306088, 6885229566 
a6) 9035784* 5816115, 516988a 

(17) 196350840^ 122719275, 10908380a 

(18) 46913400, 29320875, 2606300a 

(19) 1138764, 724668, 664279- 

(20) 4224924, 2688588, 2464539. 

'21) 962341 1 16, 612398892, 56136565 1. 
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Ex. (xiv), p. 28. 




a) 13688871. 


(2) 139456322. 


(3) 1555094. 


(4) 61556570. 


(5) 10855676. 
Ex. (xv), p. 3a 


(6) 15839856. 


0) 3, 9. 


(2) 2, 3, 4, 8, 9. 


(3) 3, 5, 9, II. 


(4) 2, 3, 5, 10. 


(5) 2, 3, 4, 8, 9. 


(6) 3, 5, 9. 


(7) 2, 4, 8. 


(8) 5. 


(9) 2, 3, 4. 


(10) 2, 3, 4, S» 


8, 9. (11) 2, II. 




Ex. (xvi), p. 30. 




a) 2, 3, 3. 


(2) 2, 2, 2, 3. 


(3) 3, 3, 3. 


(4) 2, 2, 2, 2, 2. 


(5) 2, 2, 3, 3. 


(6) 3, 13. 


(7) 2, 3, 7. 


(8) 3, 17. 


(9) 2, 3, 3, 3. 


(10) 3, 19. 


(11) 2, 2, 2, 3, 3. 


(12) 5, 17. 


(13) 7, 13. 


(14) 3, 3, II. 


(15) 2, 2, 5, 5. 


(16) 3, 5, 7. 


(17) 2, 2, 3, 3, 3. 


(18) 2, 2, 2, 2, 7, 


(19) 2, 2, 3, II. 


(20) 2, 2, 


2, 2, II. 


(21) 2, 2, 2, 2, 2, 


3, 3- (22) 2, 2, 


2, 2, 3, 3, 3. 


(23) 3, 5, 5, 7. 


(24) 5,5, 


5,5. 


(25) 3i 3, 3, 3, 3, 


3. (26) 3, 3, 


3, 37. 


(27) 2,2,2,2,3,: 


J, 3, 3. (28) 2, 2, 


2, 2, 2, 5, II. 


(29) 2, 2, 2, 2, 2, 


2, 2, 3, 3, 5. 
Ex. (xvii), p. 31. 




a) 4858. 


(2) 9306. 


(3) 147474. 


(4) 305892. 


(5) 420077. 


(6) 1594*32. 


(7) 3104199. 


(8) 1 1976096. 


(9) 32661000. 


ao) 4342356. 


(11) 4848228a i 


12) 10138680000. 
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a) 2472. 

(4) 42370218. 

(7) 74232657. 

(10) 436876. 



Ex. (xviii), p. 32. 

(2) 452736. (3) 41798032. 

(5) 8642934. (6) 42765328. 

(8) 14287262. (9) 204074. 

(11) 3781076. (12) 784978. 









Ex. (xix), p. ZZ* 


(1) 94, rem. 14. 


(2) 


1 1860, rem. 36. 


(3) 18573, rem. 37. 


(4) 


878, rem. 22. 


(6) 105531, rem. 35. 


(6) 


844380, rem. 85. 


(7) 849, rem. 20. 


(8) 


2392, rem. 134, 


(9) 1 1447, rem. 72. 


(10) 


965316, rem. 718. 


(11) 10005, rem. 3549. 


(12) 10002276, rem. 4507, 


Ex. (XX), p. 33. 


(1) 276, rem. 13. 


(2) 


36724, rem. 11. 


(3) 2378, rem. 9. 


(4) 


20174, rem. 18. 


(5) 28998, rem. 22. 


(6)2 


107499:5, rem. 25. 


(7) 85629, rem. 23. 


(8) 


246925, rem. 21. 


(9) 7429, rem. 7. 


(10) 


129295, rem. 33. 


(11) 2987635, rem. 19. 


a2) 


4236, rem. 57. 


(13) 423, rem. 72. 


(14) 


504, rem. 123, 


(16) 5687, rem. 207. 







(1) I. 



Ex. (xxl), p. 35. 
(2) 472369. (3) 624, 



(4) 301a. 



Answers, 3^9 

Examination Papers, (Page 35.) 

(A) 

(1) Four millions, two hundred and thirty-seven thou- 
sand, four hundred and ninety-six ; 653812. 

(2) 196181. (3) 7829. 

(4) 4253111; 15362894. (5) 935977; 7429. 

(B) 

(1) 25257630 ; four hundred and two millions, fifty thou- 
sand four hundred and seven. 

(2) 16992009. (3) 26438313 ; 99914800. 
(4) 338091, rem. 53. (5) 1 175427 ; 130603. 

(C) 

(1) Ten thousand and ten millions, two hundred and one 
thousand, four hundred and one; 1 023001 ; looi 1224402; 
2046002. 

(2) 1546478344; 15779x8816. (3) 2237069, rem. II. 

(4) 31405999* (5) 5226, rem. 33. 

(D) 
(1) 1888. (2) 7482229, rem. 93. 

(3) 2, 2, 2, 7 ; 2, 3, 13 ; 2, 3, 19' W 12000590. 

(5) 999899. 

(.E) 
(1) 65299476, rem. 5346. (2) 88652792964. 

(3) 2, 2, 2, 5 ; 2, 3, 3, 5 ; 2, 3, 3, 7. 

(4) xxiv ; xlvii ; clxxviii. (5) 12000. 

Ex. (xxii), p. 37, 

a) 2. (2) 6. (3) 20. (4) 18. (5) 48. 

(6) 7* (7) 3. (8) 16. (9) 16, (10) 3. 



33^ 





1 


Ec'^iBX^ 


^ 






0)4^ 


ajs. 


?, > 


(O 


© 


M53- 


('Xlfi^ 


(OSJfi^ 


® 3SS- 


3 »J. 


aoj 


»M> 



ai 4. (2) 3L (3) 73- » 29. ® 4«- (6) 37 









Bs^lxrT>iL4a 






a) 


S4- 


(2) 


2376. (3) 2531L 


(^ 


9555. 


(5) 


iTooa 


(6) 


85800. CO 2340a 


(8) 


161 2& 


(S) 


3»75» 




Cz. CszfC, pt 41. 






a) 


36a 


(2) 


I3aa (3) 288. 


« 


3040. 


© 


30030. 


(6) 


27324- 0) 357a 


(8) 


2S4a 


(9) 


27V2a 


ao) 


22815a 







Exammafum Pafisrs. (Page 41.) 

I. 
(1) 9242002. (2) I5489i3i3256<x (3) 143. 

(4) 11088L ^ 67219841. 

IL 
(1) 59089SS46' P) So95i> ran. 31. (3) 25. 
(4) 198. (5) 83772. 

III. 
(1) 1 182. © 1267, rem. S4- 

(3) Ten irnii/^«^^ twenty thoosand and thirty ; ten bil- 
lionsy twenty thousand and thirty millions, forty thousand 
and fifty. 

(4) 9^ (5) 672. 
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IV. 

(1) 1457. (2) 1834. (3) 19. 

(4) 13x17x19x21. (5) 1302. 

V. 

(1) 13. (2) 595259. (3) 2003. (4) 936. 

(5) 270728^47466; two hundred and seventy thousand 
seven hundred and twenty-eight millions, five hundred and 
forty-seven thousand, four hundred and sixty- six. 

VI. 

(1) 25031007 ; one hundred and seventy-six millions, five 
hundred thousand three hundred and one. 

(2) 470046066583 ; four hundred and seventy thousand 
and forty-six millions, sixty-six thousand five hundred and 
eighty-three. 

(3) 56725. (4) 40320. (5) 1035. 

VII. 

(1) Three groups of ten tmits and four single units. 

(2) 201096342; 3702. (3) 5844, rem. 114. (4) 26196. 

(5) 2, 2, 7 ; 3, 3, 5 ; 3, 3, 3, 5 J 3, 3, 3, 3, 3* 

VIII. 

(1) 33363727089; 1011022033; one thousand and eleven 
milUons, twenty-two thousand and thirty-three. 

(2) 3596, rem. 52. (3) 1312500000. 

(4) 3, 29; 2,2, 2, 2, 11; 2, 2, 2, 2, 2,2, 3, 3. (5) 4. 

IX. 

(1) 6464064064 ; loiooiooi ; om hundred and one 
millions, one thousand and one. 

(2) 7, rem. 155. (3) 203. (4) 3 and 6. 

(6) 1380a 
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Ex. (zxfUX p> 47. 

a) ft (2) ft (3) i (4) i (6) i 

(6) } (7) H ■ (8) ^ (9) Wf aO) H 

Sz. (zzvUi), p. 48. 
a) «,» (2) I?. «, 4* (8) Hi, f}f,IH 

/4^ XOg XJL6 JU_ _a8 /ex AO% 6iO 36a AiS 

V^y 9AOi S409 a4.o9 a*o x*'/ TTit »i4> 7iZ> TiT 

(") »<>> 90> BO> 00 (v xoBo> xo86> koSo9 zoSo 

Ex. (zziz), p. 49. 
The fractions are arranged in descending order. 

(1) *, A, f (2) *, I, ff (3) fi, A, H 

W sfe, H, A (5) A, A, li (6) A, A, :^ 

Ex. (zzz), p. 5a 

(1) M (2) H (3) H (4) H (6) fH 

(6) H (7) IfU (8) im (9) HH 

Xz. (xzzl), p. 51. 

(1) -h (2) AV (3) tI^ (4) AV (5) tIt 

(6) Ht (J)W^ (8) zhs (9) mi 

Ex. (xxxii), p. 53. 

(1) A- (2) m (3) I (4) ftV (5) ,% 

(6) »VA (7) mS (8) Hi (9) /A 

Ex. (zxzUi), p. 54. 

(1) f (2) * (3) A (4) H (5) I 

(6) n (7) ff (8) * (9) If 
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Ex. (xxzIt), p. 56. 








0) 


^ 


(2) i^ (3) Afji 




(*) 


^mi* 


(6) 42/« 


(6) 3t^ (7) 3iT^ 




(8) 


928H 






Ex. (xxx7), p. 58. 








(1) 


iM- 


(2) IJ (3) iffH 


(4) 


655 


(5) 


43f 


(6) I78f (7) SA 




(8) 


"A% 


0) 


38A 


(10) 2^ ai) m 

X!z. (zzzri), p. 59. 




a2) 


m 


(1) 


271 


(2) 744. (3) 7i8i 


(4) If 


(5) 


i| 


(6) 4. (7) 2f 




(8) 26. 






Sz. (xzzni), p. 62. 








a) 


i^ 


(a) ^ (3) M 




(4) 


iff 


(6) 


iiV 


(6) If (7) ff 




(8) 


lA 


(9) 


2H 


(10) if 

Ex. (xxzviii), p. 63. 








a) 


9X 


(2) ^ (3) 1/,- 




(4) 


f 


(5) 


5H 


(6) i (7) m 




(8) 


20if§ 


(9) 


T S I 

*To¥ 


(10) ijf (11) 7^ 
Ex. (xxxlx), p. 63. 




02) 


i 


(1) 


itJ 


(2) iA.lf 


(3) 


-S.& 


\ 


(4) 


Z 3 z z z 

37> 13 > 


3. (5) 4i 


(6) 


"t*, 20, 


(7) 


a 84.9 A 


® 3. 


(9) 


n 




(10) 


3- 


ai) loi-n 


a2) 


ih 


ii 


a3) 


iA 


a*) m,n 


(15) 


hi 




(16) 


S,i8. 


(17) 66. 


(18) 


I4ift 


(19) 


1* 


(20) 1. 


(21) 


•i 




(22) 


HS 


(23) 2. 
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jifuw^rs. 










Bx.(]dXl^» 






0)1 


(2) 


J (3)i 


(*)t 


(5) looVod 


(6) 


406065 (7) -^ 


{^HW- 


WHUf^ 


m 


lOOOOI /11\ .** 

z66o vAi; .9. 


(12) 'Z7* 


(13) -4579. 


a4) 


.003. (15) 172.95. (16) •0000059^ 


(17) .025679. 


(18) 3-25793. (19) -0019. 


k 








Ex. (xU), p. 71. 






(1) -7. 




(2) .2464. 


(3) 


•0012. 


(4) 758-279832. 


(6) 385.260863. 


(6) 


8741*2062. 


(7) 6964.72672. 


(8) 970-17047. 










Ex. (zUl), p. 72. 






(1) 51. 211. 


(2) 


1-543. (3) 48-2293. 


(4) .001. 


(5) .0607. 


(6) 579.1274. (7) •0000014. 




(8) .004385. 


(9) 9.9998. (10) -ooioi. 








Ex. (xllil), p. 74. 






(1) 35-25. 




(2) 18.9326. 


(3) 


.100345. 


(4) .00041588. 


(5) 12*08980432. 


(6) 


.9. 


(7) 14977-^ 


^2625425. (8) .0000465] 


^31. 


(9) .057746898828045. (10) 203 


.175662750726562. 


(11) .00984 


126. 


(12) 1. 01. 


(13) 


.00031304. 


(14) •15205806. 


(15) '100998 1674. 


(16) 


20.570824. 


(17) 150.0625. 


* 










Ex. (xliv), p. 78. 






(1) 12. 




(2) 14400. 


(3) . 


0013. 


(4) 12700. 
^ (7) 430. 




(5) 43-078. 
(8) 147. 


(6) 1 
(9) . 


0000. 




'0000002004. 


(10) 98.476. 




(11) .0065839. 


(12) 876540000. 


(13) .0000771039. 


(14) 299846000. 


(15) 


• 20162. 


(16) 2469300000. 


(17) 3596. 


(18) 


•00000029. 


(19) 1290. 




(20) 3-59. 


(21) 457.61. 


(22) 76.371. 




(23) 90574100a 
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Ex. (xlv), p. 8a 






a) 


23.28125. 
33035-44. 


(2) 1.119296875. 
(5) .00192. 

Ex. (xlvi), p. 80. 


(3) 
(6) 


3.4608. 
•0001736. 


(1) 

(7) 
(10) 


26.654875. (2) .0010902475. 
.00001614. (5). 175.0309875. 
154468.75. (8) 25000000. 
•0000005005005. 


(3) 
(6) 
(9) 


14498.8. 
•0000926. 

•OOOOI. 






Ex. (xlYii), p. 82. 






(1) 

(4) 


18478.260. 
8658146.964. 


(2) .249. 
(6) .095. 

Ex. (xlvlU), p. 85. 


(3) 
(6) 


•092. 

32714.285. 


(1) 

(5) 
(9) 


•35. (2) 
•ooi. (6) 

•01236. (10) 


.44. (3) .S57142. 
.6243$. (7) .§2380$. 

2-345. 




(4) .6i. 
(8) .216. 



(1) f 

(6) 



TTfT 



(2) 
(6) 



.AAl 
III 



Ex. (xlix), p. 87. 
(3) 



(7) 



1 X X 
6 



Zl XZ I 



(4) ttt^ 
(8) TTiXr 



(1) Uk 
(6) S3t^ 



Ez. Q), p. 88. 



(2) mi (3) 4ff 
(6) 7fff* (7) 2^^ 



(4) 



SIX 



0) 15-3430. 

(4) •0266724$. 
(7) 



310 

3T» 



Ex. (U), p. 89. 

(2) 20.51662025. 
(5) 2oJ^4 
(8) 



(3) 1.7780052. 
(6) 



r«oo 



33^ 
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Ex. (lii), p. 90. 




(1) .82008; 2701.8. (2) 


49-070701; 2401800. 


(3) .086; .034 I. §4. (4) 


•015; • 


1S7; -863. 


(5) 2040000; 36500. (6) 


60320000; 20500. 


(7) 982 . 99883 ; 270 . 3300633967. 






(8) 6.01 ; 60100 ; 601000. (9) 


230.625593; 501. 


(10) 121. 1 145. (11) 


14. §57142. 


02) 883.7304. (13) 


652.20834; .4. 


(14) .83; 83; 830000. (15) 


241.16047; 22. 3^. 


(16) 6.91 ; 69100; 691. (17) 


•0359; ^ 


foooooo. 


(18) 5.1296; 3.6§5i; A;fi 






(19) •0000029; 80000000. 






(20) 4-05536; 5-o796i;ff;fM 






(21) 8.424; .0000129. 


(22) 


1-965; 8oa 


(23) .0006. (24) .5. 


(25) 


.6476i§. 


(26) 1.446. (27) .6848. 


(28) 


2.9§t. 


(29) 1.37070. (30) 1.88872. 


(31) 


73-52494221. 


(32) 73-52486395. 






(33) 4.21295. (34) 15.320987654. (35) 


10.083. 


Ez. Oiil), p. 95 






(1) 14. (2) 23. (3) 


32. 


(4) 75. 


(5) 297. (6) 345. (7) 


327. 


(8) 867. 


(9) 440. (10) 835. (11) 6031. 


a2) 4698. 


(13) 23456. (14) 72500. (15) 


2031. 


(16) 73900CX 


(17) 5678. (18) 437962. 






Ex. (liv), p. 96 


). 




(1) 4-1. (2) 16.79. (3) 


•95. 


(4) -SI. 


(5) .25. (6) .027. (7) 


I3i*3i. 


(8) i-ooi. 


(9) 210.75. (10) 137-65- 
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^Bz. (lv)i p* 9S. 

(1) 4-472I- ' (2) 5-4772. (3) .9486. (4) .3478. 
(5) •4IIO. (6) •1264. (7) .0252. (8) •0347. 

(9) 4-0305. (10) .9999. (11) -5025. (12) 6.4333.* 





Ex. Ovl), p. 99. 




0)? 


(2) A (3) H 


(4)tf 


(6)iH 


(6) 2i (7) 2| 


(8) Iff 


(9)8f 


aO) 6f (11) 4f 


(12) 3f 


as) .7905. 


(14) '6454. (16) 2.5298. 


(16) 3.0822. 


(XT) 8.7649. 


Xz. (lvU)i p. loi. 




(1)16. 


(2) 32. (3) 42. 


(4)79. 


(6) 85. 


(6) 64. (7) 34. 


(8) 73. 


(9)58. 


(10) 99. (11) 39. 

Ex. (iTiU), p. 103. 


a2) 63. 


a) 245. 


(2) 531. (3) 307. 


(4) 670. 


(6) 128. 


(6) 179. (7) 463. 


(8) 103. 


(9) 256. 


(10) 579- (11) 438. 


a2) 507. 


aS) 686. 


(14) 708. (16) 888. 


(16) sn. 


a?) 4968. 


(18) 8765. 

Ex. (Uz), p. 104. 




(I) .73. 


^) .364. (3) 30-02. 


(*)« 


(6)* 


(6) I* (7) 7i 


(8) 1-709. 


(9) S'Saa 


(10) .495. (11) 2-516. 


(12) .822. 


aS) '908. 


(14) .693. (16) 1.966. 
Ex. Ox), p. loj. 


a«) 1-473. 


(I)a7. 


(2) 45- (3) 6.3. 


(4) 13. 


(6)54. 


(6) 8. 1. 




S. AF.ITH. 




z 
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Sx. (bd), p. 105. 




0) 32. 


(2) 90. (3) 68 ; 58. 


(4) 792. 


(6) 37. 


(6) 23. (7) 31 ; 17. 


(8) 275 ; 103. 


W 31. 


ao) 1517. ai) 31. 


(12) 49- 


(13) 60. 


(14) 96. (16) 240. 


(16) 280. 


(17) 700. 


(18) I2CX (19) 60. 


(20) 960. 


(21) 1897. 


(22) 3456; 2304. 


(23) 1400; 40a 


(24) 18. 


(25) 42; 18. 


(26) 80 ; 49. 


(27) .53. 


(28) 165.135. 


(29) 288. 


(30) 600. 


(31) A (32) 784. 


(33) 14. 


(34) 3375. 


(35) 39. (36) 13J 


(37) 67. 


(38)3JI 


(39) 13. (4l) 72. 


(42) 224. 



Ez.(lzli), p. no. 

(1) 13; 30; 36; 47. (2) 108; 270; 615; 845. 
(3) 3456 ; 4800 ; 2762 ; 16535. (4) 72 ; 58 ; 94 ; 105 ; 163. 
(5) 960; 1228; 4253; 14087. (6) 41880; 103870; 305973. 

Ex. (1x111), p. III. 

(1) i^id. (2) 43j^. (3) 49z^. . 

(4) 7s. Sid. (5) 9^. Hid. (6) 15^. 6}^^ 

(7) £^. Zs. z\d. (8) ;f39i. '9?. 4K (9) £S^ i^. id 

Ex. (Ixiv), p. 112. 

(1) 221. (2) 2240. (3) 4578. (4) 3625. 

(5) 3762. (6) 2583. (7) 177975. 

Ex.(lxv), p. 113. 

(1) i\d. (2) lid. (3) 2id. (4) zid. 

(5) Md. (6) Md. (7) l\d. (8) 6i^. 

(9) l\d. (10) Zid. ai) 9d. (12) 9K. 

(13) \Qkd. (14) I lit/. (15) iMd. (16) I5iflr. 
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(17) ijid. 
(21) is.jd. 
(25) 3J. zd. 
(29) dr. 2d. 
(33) 9J. 9^. 

(37) 13^.7^ 
(41) ;^I. 7s. 
(45) £^ izs. 
(49) ;,f8. i6s. 
(53) ;£i2. i8j. 
(57) ;^i8. 13J. 



(18) 18}^. 
(22) I J. lid, 
(26) 3J. 7flf. 
(30) 7J. 2^/. 
(34) icxf. 6d. 
(38) 14J. 11^. 
(42) £1. 19s. 

m £S' 7s. 
(50) £9. iSs. 
(54) ;£i3. 13J. 

(58) ;^20. I2J. 



(19) 2iid. 
(23) 2J. 3^/. 
(27) 4J. 9^/. 
(31) 8j. 3dr. 
(36) 1 1 J. 2d. 
(39) i6j. 3d. 
(43) ;f2. I7J. 
(47) £6. 9s. 
(51) ;fii. 15J. 
(55) ;f 14. 17J. 

(59) ;f 21. 17s. 



(20) 231^/. 
(24) 2J. gd. 
(28) SJ. 8d?. 
(32) 8j. gd. 
(36) 1 2 J. Id?: 
(40) 20^. yd. 
(44) ;f3. igs. 

(48) ;^7. 5^. 
(52) £12. 7s. 
(56) ;£i7. 5J. 

(60) ;^22. 19s. 



Ex. (Izvi), p. 115. 

(1) lod. (2) iilflf. (3) 9id. v4) 11^. 

(5) 19J. lod. (6) 19J. 3^/. (7) iSs. 4d. (8) i8j. 5^. 



(9) 13J. loi^. 
(12) i8j. loid. 
(15) ;f32. 1 5 J. 2^. 
(18) £33'i^'^H 
(21) ;^i69. 5J. id. 
(24) ;^i68. 1 1 J. 

(27) ;f36o2. 1 7 J. 6/. 

(29) ;£2i9o6. IS. id. 

(31) ;^34. 17^. 7id 

(33) ;^403. ISJ- 9i^. 

(36) ;^4393. 2J. 9l^- 

(37) ;^5042. 1 7 J. 4//. 
(39) ;^i5i7o, 7J. lod. 

(41) ;f 52597. I3J. 11^. 

(43) ;^33739- 19^- ^od. 
(45) ;^28702. 7s. Sd. 
(47) ;^26o6i. 13s. 2d. 
(49) ;^36oo9. 19J. 8^. 
(51) ;fi6272S. I w. 9^ 



(10) i8j. ijflf. 
(13) ;^2i. 15J. I^^ 
(16) ;£3i. I2J. 9d. 

(19) ;f 32. 9f. 3i^- 
(22) ;£i8i. i8j. 6^. 



(11) 18J.6K 
(14) ;f 31. 8j. od. 
(17) ;^23. I3J. 8J^. 
(20) ;^32. dr. 5^/. 
(23) ;f 240. 19J. 7^. 



(25) ;^200. 17s. llld. (26) ;^220. 6j. ^. 

(28) ;£i48oi. or. 2$^. 
(30) ;f 10841. 1 1 J. 71-^/. 
(32) ;f 341. 2S. 3id. 
(34) ;^3298. 1 1 J. 6ld. 
(36) ;^52i8. 9J. 3i^/. 

(38) ;^I4203. I3J. 2flf. 

(40) ;^46iio. I J. 2^?; 
(42) ;f 29275. 3s. lod. 
(44) ;^3i7i3' I2J. loii: 
(46) ;f49097. dr. lod. 
(48) ;f 37974. 8j. 6^/. 
(50) ;^27924. 2s. 6d. 



z 2 
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Ez.(lz7li), p. 119. 
(1) £Z^' y- 5^' (2) £2^* Of. lod. 



(3) £Z. iSj. 


lid. (4) ;^238. 17^. loid. 


(5) 14J. ij</. (6) ;^i. idr. 7J^. 


(7) lid. 


(8) ;f I5I9« i2/« 9i^- 


(9) ;£36io8. 17J. 6J^. (10) ;f 1219. I9f. ioi</. 




Ex. (Izviii), p. 121. 


a) £^' 9^' 


(2) 5J. lod. (3) 3J. QflT. 


(4; ;f 3. 6x. 6d. 


(6) i8j. 8^/. (6) ;f I. 2s, Hi. 


(7) ;f 22. 14X. 8^^ 


(8) ;f 14. 1 1 J. (9) £12. ss. 


(10) £^. lar. li^. 


(11) ;f2i. i2s, (12) ;^i5. 15^. 


(13) £iiues.Zd, 


(14) £s. iSs, lid, (16) ;^i22. gs. 4^/. 


(16) ;^I04. I2J. 


(17) ;^5. I2J. 6d. (18) ;^8. or. lojar. 


(19) ;^3* 14J. 8^. 


(20) £^S. (21) ;^36. 6j. 


(22) ;^39. 7s. ed. 


(23) £ii.y.6d. (24) ;^68. 5J. 


(25) ;^43. 1 2 J. 8flf. 


(26) ;^43. icw. (27) ;^8. I2J. 


(28) ;^6. 2J. I id. 


(29) £12, ss. Sid, (30) £3. 5^. 4^^. 


(31) ;t7. 14^. 


(32) ;^96. (33) £37. 6s. Sd. 




Ex. Oxix>, p. 123. 


(1) £6.ios,6d. 


(2) ;^24. gs, lid 


(3) ;f3. I2J.5J/£ 


(4) £S'i^s.4d. 


(5) ;£29. 13J. 4^/. 


(6) ;^34. IS. 7id. 


(7) ;f 167. I9J. 2d, (8) ;£l52I2. I2J. 6^. 


(9) ;^6i89.5J.7i 


\d. (10) ;^6o22. OS. 7 id. 


(11) ;£86i5. 3J. 9^. 




Ex. Qxx), p. 124. 


a) 6J^ 


(2) IS. Sid (3) 2j.9i^. 


(4) 5^. 


(5) 4s. loid (G) Ss. 7id 


m 3J. jd' 


(8) 2J. iij^. (9) y.gd. 
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(10) ts.z\d. 


(11) 5^.5J^. 


(12) lOf. 6f^ 


(13) 4J. id. 


(14) 7^.6^. 


(15) gs. gd. 


(16) 1 1 J. 3^. 


(17) 14J. 6^. 


(18) idf. gd. 


(19) \^s, id. 


(20) 19J. gd. 


(21) 4r. io|^. 


(22) df. i|fl?. 


(23) 9x.8i^j?. 


(24) 1 1 J. 4d. 


(25) 7J. 9^^. 


(26) I4r. 7id. 


(27) I3r. ojflf. 


(28) 9X. ^d. 


(29) 5J. 5d?. 


(30) gs. lid. 


(31) 15J. \\d. 


(32) £1 los. oid. 


(SS) £1. 6s. Sid 


(34) ;^i. loj. siflf. 


(36) lor. 8J^. 


(36) £1. IS. i\d. 


fZl) £1. 10s. qid. 


(38) ;f 2. ij. 3^. 
Ez. (Ixzl), p. 126. 


(39) ;^3. 14^. 9z^. 


I. (1) 7J. io|^. 


(2) £$. I2s. 6d. 


(3) 18^. 7i^. 


(4) ;f 3. 19J. 4^ 


: (5) i2s. i\d. 


(6) ;^i. 17s. 7H 


II. (1) ;f I. 16s. 6id. (2) 4r. 3^ 


(3) 5^.6/. 


(4) 2s, 4d. 


(6) IJ. 6J^. 


(6) 19J. icw?. 


III. (1) £1. is. 2d. 


(2) is.^Ad. 


(3) ;^i. AS. loid. 


(4) ;f 4. 4J. 3J^ 


: (5) 6j.4J^. 


(6) ;f I. 3^. 911^. 


IV. (1) ;^i. lOf. 9i^. (2) ;f7. I7J. lol 


^. (3) 13J. 8J^/. 


(4) 7i^. 


(5) gs.yid 


(6) ij. 2d?: 


(7) w.4f^. 


(8) ;^2. 2^. 4^. 


(9) I4r. gid. 


(10) £1. 8f. 7^. 


(11) iis.S-^d. 


(12) iij. i|^^. 


(13) £4. es. S^d. 






Ex. (Izxii), p. 128. 




(1) 100. (2) 


22. (3) 42. 


W 79. 


(5) 23L (6) 


10. 
Ex. (Ixxiii), p. 129. 




(1) is.eid 


(2) AS. Sid. 


(3) 6j.6i^, 


(4) w. 


(5) IS. gid. 


(6) ;f 24. 16s. Zd. 


(7) loj. 6d. 


(8) 14s. Bd. 


(9) ;£i3. 6j. ed. 



17 s. lo^id. 
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(12) £117. los. Zd. (13) £107, 2s. 7id. (14) £igS. Ss. sd. 

(15) ;f3io. or. lod. (16) ^71. 7s, 4id. (17) £77- S^- 
(18) ;^i. iss. ojflf. (19) ;^8. 3J. sJdT. (20) ;^8. I2J. i^ 

Ex. (Izxiv), p 130. 

(1) £1412. 1 1 J. Sd. (2) ;f3226. OJ. 6flf. 

(3) ;f28299. IS, lod. (4) ;^3i282. 8j. 5^ 

(6) ;f 18873. IJ. 6d. (6) ;^27877. 13^. 3^i 

£z. (Izzv), p. 131. 

(1) 22645 sec. ; 61243 sec. 

(2) 107020800 sec. ; 544324 min. 

(3) 33 da. 17 hr. 27 min. ; 6 hr. 32 min. 56 sec. 

(4) 8 da. 14 hr. 13 min. 12 sec. ; 
2 da. o hr. 24 min. 56 sec 

(5) 118 ; 151 ; 286; 120; 151. 

(6) 76 hr. 34 min. 36 sec. (7) 

(8) 26 wk. 2 da. 2 hr. (9) 

(10) 77 hr. 3 min. 41 sec. 

(11) 250 da. 23 hr. i min. 13 sec. 

(12) 2 hr. 54 min. 48 sec. (13) 
(14) 6 da. 22 hr. (16) 

(16) I yr. 331 da. 21 hr. 

(17) 5 da. 9 hr. 36 min. 46 sec. 

(18) 463 hr. 35 min. 5 sec. ; 740 hr. 46 min. 57 sec. 

(19) 2 da. 6 hr. 14 min. ; 12 min. 17 sec. 

Ex. (Ixxvi), p. 133. 

(1) 132 in. ; 23166 ft. (2) 446418 in. ; 5499 in. 

(3) 135 13 po. 3i yd. ; 306 fur. o po. 4 yd. 2 ft. 6 in, 

(4) 137 mi. 36 po. 3 yd. i ft. ; 

1309 mi. 4 fur. 32 po. 4 yd. 2 ft. 8 in. 

(5) 107 yd. I ft. 8 in. (6) 154 mi. 2 fur. 20 po. 

(7) 23 fur. 21 po. 4j yd. (8) 75 yd. 8 in. 

(9) 50 mi. 2 fur. 35 po. (10) 35 po. 3 yd. 



136 da. I hr. 42 min. 
22 yr. 293 da. i hr. 



83 da. 17 hr. 47 min. 
298 da. 21 hr. 



, Answers. 343 

(11) 87 yd. 3 in, ; 932 mi. i fur. 32 po. 

(12) 1858 po. 3 yd. ; 1783 mi. 3 fur. $ po. i yd. 

(13) 6 yd. I ft. 2 in. ; 5 fur. 6^ po. 

(14) 2 yd. I ft. 5I in. ; i fur. 29ff po. 

Ez. Qzzvii), p. 136. 

(1) 3675 1875 sq. in. (2) 44425044 sq. in. 

(3) 1 210000 sq. yd. ; 94608 sq. in. 

(4) 4 sq. yd. 55 sq. in. ; 3 ac 28 po. 9 sq. yd. 

(5) 1 148 po. 2 sq. yd. ; 14 po. 10 sq. yd. 7 sq. ft. 1 10 sq. in. 

(6) 284 ac. 2 ro. 25 po. 

(7) 163 sq. yd. 7 sq. ft. 91 sq. in. 

(8) 112 ac. 3 ro. 33 po. 15 J sq. yd. 

(9) 1158 ac. 3 ro. 27 po. (10) 1686 ac. i ro. 30 po. 
(11) 4760 ac. o ro. 28 po. (12) 27 ac. 2 ro. 36 po. 
(18) 5 sq. yd. 8 sq. ft. 129 sq. in. 

(14) I ac. 2 ro. 16 po. (15) 3 ac. i ro. 30 po. 

(16) 6 sq. yd. 7 sq. ft. 22 sq. in. 

(17) 66 ac. 3ro. 36 po. 

(18) 88 ac. 2 ro. ; 931 ac. 3 ro. 9 po. 

(19) I ro. 18 po. ; i ro. 27 po. 

Ez. (Izzviii), p. 137. 

(1) 202 cub. ft. ; 1 175 183 cub. in. ; 654558 cub. in. 

(2) 43 cub. ft. 21 cub. in. ; 9 cub. yd. 11 cub. ft. 372 cub. in 

(3) 244944 cub. in. ; 149904 cub. in. 

(4) 270 cub. yd. 26 cub. ft. 11 43 cub. in. 

(5) 195 cub. yd. 3 cub, ft. 298 cub. in. 

(6) 35 5^ cub. yd, 10 cub. ft. 284 cub. in. 

(7) 8 cub. yd. 20 cub. ft. 1545 cub. in. 

(8) 8 cub. yd. 1634 cub. in. 

(9) 27 cub. yd. 7 cub. ft. 1472 cub. in. 

(10) 707 cub, yd. 1323 cub. in. ; 

25049 cub. yd. 17 cub. ft. 518 cub. in, 

(11) 6 cub. yd. 14 cub. ft, 1029 cub. in. ; 8 cub. yd. 24 cub. 
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Ex. Qjo^i p. 138. 

(1) 59pts. ; 109792 pts, 

(2) 8 qr. 2 bus. i galL 2 pt ; 47 qr. 4 bus. 3 pk. i galL 

(3) 41 gall. I pt (4) 20 bus. I pk. i galL 
(5) 197 qr. 3 bus. (6) 2 qt i pt. 

(7) 3 pk. I galL (8) 6 qr. 7 bus. 3 pk. 
(9) 342 qr. 4 bus. 2 pk. ; 1115 qn 4 bus. i pk. 

(10) 3 qt, I pt ; 8 qr. 3 pk. 

Ex. Qx3a)j p. 139. 

(1) 12960 gr. (2) 1680 dwt. ; 3420 dwt. ; 6185 dwt 

(3) 22253 gr. ; 42663 gr. 

(4) 6 oz. II dwt I gr. ; 7 lb. 4 oz. 18 dwt. 

(5) 12 lb. 6 oz. 19 dwt. 13 gr. ; 13 lb. 6 oz. 6 dwt. 

(6) 74 lb. 7 oz. (7) 30 oz. 4 dwt. 9 gr. 

(8) 87 lb. 7 oz. 12 dwt. 18 gr. (9) 3 oz. 4 dwt. 21 gr. 
(10) 7 lb. 9 oz. 13 dwt. (11) 9 oz. 12 dwt 23 gr. 

(12) 89 lb. 5 oz. 8 dwt ; 141 lb. 7 oz. 19 dwt 

(13) 401 oz. 7 dwt II gr. ; 148 lb. 9 oz. 5 dwt 21 gr. 

(14) 2 lb. 12 dwt. ; 6 oz. 6 dwt. iif gr. 

(15) 5 dwt 8 gr. ; 2 oz. 19 dwt 20 gr. 

Ex. (Izzzi), p. 140. 

(1) 19712 oz. ; 4352 dr. ; 11200 lb. 

(2) 227584 oz. ; 33656 lb. (3) 87632 dr. ; 8407 lb. 

(4) 2 cwt 2 qr. 17 lb. ii oz. ; i ton 13 cwt i qr. 25 lb. 

(5) 4 cwt 16 lb. 8 OS. ; 8 cwt 2 qr. 13 lb. 15 oz. 14 dr. 

(6) 53 lb. 12 oz. I dr. (TJ 45 qr* '3 lb. 15 oz. 
(8) 88 cwt. 2 qr. 8 lb. (9) 150 tons 10 cwt. i qr. 

(10) 186 cwt I qr. 26 lb. 

(11) 1559 tons 9 cwt 2 qr. 15 lb. 

(12) 2 lb. I oz. 9 dr. (13) 2 qr. 25 lb. 8 oz. 
(14) I cwt z qr. 14 lb. (15) . 7 tons 19 cwt 3 qr. 
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(16) 6 lb. (17) ' 34 tons i8 cwt. i qr. i6 lb. 

(18) 120 cwt. 55 lb. 2 oz. ; i86 cwt. 93 lb. 

(19) 156 cwt* I qr. 3 lb. ; 390 oz. 13 dr. 

(20) I cwt. 24 lb. ; 16 cwt. i qr. 14^^ lb. 

(21) I qr. I lb. ; 2 tons 3 cwt. 3 qr. 7 lb. 



Ex. QmnriQ, p. 142. 

(1) ^\d. (2) 4//. (3) 9}^. (4) 5i^. 

(5) z\d. (6) 4x. (7) 7 J. (8) I2J. 

(9) 14J. (10) 9f. 

Ex. (Ixxxiii), p. 143. 

(1) 13 cwt. 25|lb. (2) 131b. 14 oz. 12 dr. 

(3) 80 mi. I fur, 22 po. . (4) 679 yd. i ft. 6 in. 

(5) 166 ac. 3 ro. 32 po. (6) 757 ac. 2 ro. 12 pa 

(7) 78 sq. yd. 7 sq. ft. 6 sq. in. 

Ex. (Ixxxlv), p. 143. 

(1) 2 cwt. 4 lb. (2) 10 oz. 5 dr. 

(3) I mi. 5 fur. 8 po. (4) 3 yd. 6 in. 

(5) 5 ac. 3 ro. 4 po. (6) i ac. 3 ro. 8 po. 

(7) 5 sq. yd. 7 sq. ft. 87 sq. in. 

Ex. (Ixxxv), p. 144. 

(1) I3r. 4^. ; £\, us. yi, ; £2. lor. 9^?. 

(2) 6 fur. 16 po. ; 30 po. ; 2 qr. 14 lb. 

(3) ;f 152. 1 1 J. of^. ; £1. 13s. gd.; 2 mi. 2 fur. 

(4) ;f 514. 16s, ; 15J. gd, (5) £1. 2s, lo^d, 

(6) 1 3 J. 6d. (7) 9 ac. 2 ro. 13! po. 

(8) 16 da. 3 hr. 35 min. (9) 2 fur. 37 yd. if in« 
(10) 4 cwt. 2 qr. 12 lb. 
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» 
Ex, Oxzxfl), p. 146. 


a) 


t 

TV 


(2) Hf 


(3) H (4) Hi 


(5). 


6is 
9dx% 


(6) * 


(7) i (8) f 


(9) 


A 


(10) i 


(11) if|s (12) V 


as) 


t 


a*) H^ 


as) i a6) ff 


(17) 


X 

"ao 


as) rff. 


> (19) if (20) ee 


(21) 


H 










XiX. (IzzxvU), p. 148. 


(1) 


I2J. 6^. 




(2) £iS.^s.6d. 


(3) 


2-3436flf. 




(4) 3qr. 2ilb. 


(5) 


12 dr. 




(6) £i6.os.6d. 


(7) 


IS. 5^. 




(8) ;^2. i6j. 9.375^ 


(9) 


4f. 2^. 




(10) ;^2. ios,y'6d. 


(11) 


24 lb. 8 1 


oz. 


(L2) £7.ies.2id. 


as) 


4 tons i6 cwt. 19*488 lb. 


04) 


£26. 17 s. 


lo^id. 


(15) ;^2. 5^.9.8^ 


(IC) 


16s. yd. 




(17) ;^i. I4r. 8<i 






Ex. (IzzxviU), p. isa 


(1) 


•815625. 


(2) 


.84126$. (3) -1336805. 


(4) 


•0625. 


(5) 


.2953125. (6) 1.15S. 


(7) 


•00138. 


(8) 


•I4<^. (9) -7. 


(10) 


•31739583. (11) 


.328125. (12) .00208J. 


(13) 


.1875. 


(14) 


.43. (16) 14.49. 


(16) 


•234375- 


(17) 


2.64. (18) 1-37744140625. 


(19) 


•0037. 


(20) 


1-4318. (21) .3. 


(22) 


•00091875. (23) 


2-44591^. (24) 1-7916. 


(25) 


•1406.. • 


» 
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Ex. 


(Ixxxix), p 


.151. 


(1) •64125. 


(2) 


IX. ()d. 


(3) .25 ; 59.52. 


(4) 


£^. 2s. id. 


(5) £i\. los. lold. 


(6) 


W 


(7) .32265625. 


(8) 


£70. 6s. 3d. 


(9) liUs 


(10) 


•11125. 


(11) .3125. 


a2) 


• 1725694' 


(13) . 204. 


0.4.) 


• 237083. 


(15) .2183. 


(16) 


£34. 6s. 4id. 


(17) £iS. 19s. lid. 


(18) 


IS. Sid. 


(19) 250 lb. 


(20) 


f (21) 29i. 


(22) 13J. IoJ^/. 


(23) 


9f. gid. ; •4885416. 


(24) IS. lid. ; .065625. 


(25) 


•09765625. 


(26) .632523i4§. 


(27) 


Ti?s^ (28) sV 


Ex. (xo), p. I 


54^ 


(1) 72600 m. (2) 


6456 m. 


(3) 45325 m. 


(4) 7030 m. (5) 


18004 m. 


(6) 19035 m. 


(7) ;^I26. 7 c. 4 m. 


(8) 


£S23. 2 f. 2 c. 2 m. 


(9) ;ei. 7f.4c.7m. 


(10) 


5 m. 


(11) ;f7i9. 7 f. 3 c. 4 m. 


(12) 


;f 10441. 4 f. 8 c. 2 m. 


(13) ;^ii. 6f. 9c. 5 m. 


(14) 


£S. 8 f. 6 c. 2 ni. 



Ex. (xci), p. 156. 

(1) 5f. (2) 25 c. (3) 125 m. (4) 5c. 

(6) 25 m. (6) 4im. (7) 34 f. (8) 465 c. 

(9) £?' 7 f. 2 c. 5 m. (10) £13. 7 f. 6 c. 4.583 m. 

(11) £42. 2.083 c. (12) ;^54. I f. 5 c. 6-25 m. 

(13) 2ld. (14) ffq. (15) ;^i4.iar. 

(16) iiCS.Q'f. (17) £7' 17s. 3-3^^' 

(18) £423* Ss. (19) £437' SS' (20) 9^.4-158^ 

(21) ;^5. 8x. 7 • 8^ (22) £7. 8j. 5 • 622<3f. 
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Es.(x 


BS).p.tS9. 


a) 


;f 243- 1$»- 6!* 


P) ;£Ma.7*-3«i 


:3/ 


;£34a8«:4|^ 


W ;C95-9ti|<£ 


(Pi 


;£6a6. i6r. lo^Ji 


(6) £39i.i6s.Ui 


0) 


;f i83t i6t 51^ 


P) ;63*|. I9«^ oi* 


(&> 


/i;2i4. 7s. gi4- 


aO> ;£S6i3.3<:9' 


(11) 


;C3339^5*^9^ 


02) /♦37$.i7*9i^ 


(IT, 


;^6iS9. 5*. 7l* 


a*) ,£8061. 7X3K 


(15) 


£6022. as. 7|<£ 


(IQ £StSi. ^t. is4- 


a^) 


;f 53761. 15*. i<m£ 


(13) j£8373aL 19s: 5|<£ 


as) 


;£6i386. i6r. 7<£ 


(20) ;f 169567. 17'. II|<C 


(21) 


;fii64.9r.9£ 


(22) ;£«3» 101:71* 


(23) 


;£l4S7- «»■ «^l^ 





(zciiiX p. 161. 

a) £99^ S*-"!^ (?) jf3io.5f:a^ 

(3) £227.14*. (4) jCi4fi'7'-9l^ 

© jCi9aof.4fl^ (6) jfT^ix-Sf 



(7) JU¥^is.3\id. (8) jC56^y.if 

(9) ;£43.iotf-7f^ aO) jCi3.i7*.4l^ 

(U) £23i.otf.8HI^ (12) £soLi2s:6^ 

03) ;£32.2x.7|^ a*) ^£496^". 



05) £8o$.4x.4i^ (16) j£3i27-ot. 

a?) jC63.6f.5K (18) £io66l u: 6idl 

(19) £311. &. oil (20) ;C839l I4i^. 4l^ 



(XGiT> p. 163. 

(1) £i.es.od. (2) £2.5r.3y: 

(3) £8. 19^. iiii (4) £1^ 17s. 4ri4^ 

(5) ;f 19. 2J. if£ (6) JC29. 6f. 6K 
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Ez. (zov), p. 164. 






a) 6^. 


(2) 15? miles. 


(3) 


24 days. 


(4) l\d. 


(6) 306 days. 
Ez. (xovl), p. 167. 


(6) 


td. 


a) 6. 


C2) li 


(3) 


£6. 19J. gd. 


(4) ;^955S. 


(5) 1 1 J. &/. 


(6) 


ys, 6d, 


(7) 12, 'IS. 


(8) 25. 


(9) 


;^3oi. 


(10) 203 miles. 


(11) 288 gr. 


(12) 


£SS' 


a3) ;^648. 


a4) ;fl.8j. 


(15) 


£277. 9J. 2>d 


(16) l^.<^.zd. 


a?) ;f3i. icxy. 


(18) 


54 days. 


(19) ;^i6. idr. 


(20) 4x. 


(21) 


;^I02. IS, Zd, 


(22) ;C2. 5«f.9^. 


(28) 111. 


(24) 


£3. 12S. 


(25) £1%. i6j. Sflf. 


(26) ;£ii. 2J. 4i^. 


(27) 


us, 3d, 



(28) 6 cwt 3 lb. (29) £1. igs, 3d. 

Ex. (zcvli), p. 169. 

(1) ;^7833.^.8^. (2) ;^5o4o. 

(3) 18A (4) 5^.9^^. 

(5) ^f (6) 27min. 

(7) £236, Ss.6d. (8) 286^ miles. 

(9) ;^ioo. (10) ;^i. 17^.4.128^. 

(11) The first. • (12) 22-J cwt. 



Ex. (zcviii)i p. 172. 

0) 3ihr. (2) 13^ days. (3) 2^- days. 

(4) 2fmiin. (5) 10 days. (0) 4 hr. 

(7) 18 days. (8) fj 



3SO Answers. 

Ex. (zdz), p. 174. 

(1) 7.\-fi min. past 4. (2) 32^ mm. past 6. 

(3) 49^ min. past 9. 

W 5A iiu^ ai^d 38^ min. past 4. 

(0) 21-^ min. and 54^ min. past 7. 

(6) loff min. and 43/7 min. past 1 1. 

(7) 38^- nun- past I. (8) 54/p min. past 4. 
(9) loff min. past 8. 







E^ (c). p. 175- 




(1) 


1800 lb. 


(2) is.ed. 


(3) £i.2s.6d. 


(4) 


;64S90- 


(5) ;^6. I2J. 


(6) £260. 12s, 


(7) 


;^I4. w. 3^/. 


(8) ;^6l5. 


(9) ;f2So. lar.W. 


(10) 


£7Af>' 


(11) 7^. 


(12) 90. 


(13) 


69. 


(14) 17 s. 6d. 


(15) £46. 13s. 4//. 


(16) 


39^ cul^' ft* 


(17) 


£67. 6f. 8^ 


(18) 


£1^. 8x. i|^ 


: (19) 


;£602. 2J. 


(20) 


2a lb. 


(21) I^.3yl3^. 


(22) £77.is.Md. 


(23) 


;^ii. y. lod. 


(24) 300. 


(25) ;f22. iQf. 


(26) 


7 months. 


(27) 324. 


(28) ;^4So. 


(29) 


6 cwt I qr. ] 


[4 lb. (30) 


112. 


(31) 


£611, 3f. 4^. 


(32) 


;^8. i^. Zd, 






Ex. (ci), p. 177. 


• 


a) 


480. 


(2) ;^230. 8j. 


(3) 1 1 268. 


(4) 


4000. 


(6) £1. i6x. 9flf, 


(6) £iZ.^,id. 


(7) 


15 cwt 


(8) £^. 


(9) 16. 


(10) 


20. 


(11) £ie.7s.ed. 


(12) 27. 


(13) 


75- 


(14) 6 weeks. 


(15) ;iC88.4J. li^. 


(16) 


7 weeks. 


(17) 4. 


(18) I55J 


(19) 


10. 


(20) 84. 


(21) 10 days. 


'^2) 


2 days. 


(23) 660. 


(24) ;£i2a 
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Ex. (oil), p. 181. 


(1) ;f82S. 

(4) ;^2294. 10*. 
(7) £9Z. 


(2) ;fii6o. (3) £364. los. 

(5) ;^65i.7J. (6) ;t7i8.8j.7-68^. 

(8) ;f87. 4^.7.9675^. 


• 


Sx. (oiii), p. 183. 


(1) £A.iy.7'2iL 
(3) £Are.Zs.gild. 

(5) 5-y.4pfM'. 
(7) ;g5. I2J. 6d. 
(9) ;^86. 2J. 511^. 


(2) £s.i4s.Ad. 
(4) £s6.7s.e^d. 

(6) £3'7s.3i^sd- 
(8) £s. los. lo^d. 

(10) £4.9^.2^11^. 




Ex. (civ), p. 184. 


(1) ;fi364.9J. 
(3) ;f 1728. 9^. 9^. 
(5) £41-35' 7\d. 


(2) £132. ss.6d, 

(4) ;5233. I2J. 2|^. 
(6) ;5229. 7s. l\d. 




Ex. (C5V), p. 185. 


(1) £S3' i6j. 2^. 

(3) ;f 129. 12S. lOd, 

(5) ;f564.i3«- 


(2) ;^II2. idf. 11^. 

(4) ;f98.3J. i^. 
(6) ;f 1094. i6r. 3d. 




Ex. (ovl), p. 186. 


(1) 4i 

(4) 16 months. 

(7) £37S. 


2) 4l (3) 4i 
(5) 3fyr. (6) 3iyr. 
(8) 3iyr. (9) £7So.2s.6d. 




Ex. (ovii), p. 189. 


(1) ;f 102. (2) ;£i52. 5 J. 

(3) ;g63o. loj. (4) £701, i6s. 7'3Sd. 

(5) ;5io87. 3J. 6'gd. (6) £670. u. 10 '084608^. 

(7) ;t342. 17s. 6.37056^. (8) ;£589. 19s. 7-77^^- 

(9) ;^269. 2J. o-375^. (10) ;£i75. 9^. 6-90816^. 
(11) ;f409. lOf. 2ld. (12) ;^2i8. loj. 10.896^?. 
(13) £631. OS. 11.68896^/. (14) £si9^* OS. 7'S277d. 
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Ex. (ovili), p. 192. 

a) ;f4335- 305625. (2) ;f7968- 990625. (3) ;f 3902 1.53216. 
(4) ;^504'723I75. (S) ;^4796- 8137984. 

Ex. (ciz), p. 193. 

0) ;f 2706. 0804. (2) ;{;6958 = 16050927734375. 

(3) ;t29i3. 442946465625. 

Ex. (ox), p. 195. 

0) ;f46oo. (2) ;^2758. (3; £72^. 

(4) ;^346. 15J. (5) ;f785o. (6) ;f 1084. los. 
(7) ;£88. 9^. ^d. (8) ;Cii4. 6j. 7il^/. (9) ;f756. 

(10) ;^80. I2J. 6^. 

Ex. (cxi)i p. 196. 

(1) ;£22. ox. Zd, (2) ;f 5600. (3) ;f 10400. 

(4) 4J per cent. (5) £7. los. ii^d (6) ;£3. os. 4id. 

(7) ;^245. (8) £2S. 6s. 3d, (9) ;^64o. 

(10) 4 per cent (11) ;C502. i$s, 4^. (12) ;^32. lor. 

(13) ;f702. 13J. 4^/. (14) £2, 1 1 J. (15) 5 per cent. 
(16) 9s. 7H^. 

Ex. (oxil), p. 197. 

(1) ;66ooo. (2) ;f 274. IS. (3) £7. 10s. lofif^ 

(4) ;f 1050. (5) £ig. IS. 4d. (6) £17. is. i id. 

(7) £2. 6s. (8) ;£5. 7^. Ad. (9) ;f r. w. i^/. 

(10) £4. 8j. 9flr. (11) £iS. 9s. lod. 

Ex. (cxlii), p. 199. 

(1) 21.25. (2) 738.571428. (3) 56087. S, 
(4) 26.9625. (5) 10.154875. 
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Ex. (ozlvX P* 200. 

(1) ;f3. fe gd. (2) I5J. 7|</. (3) ^f 350. 14J. 

W ;^3. 3^. I iz^. (5) ;^I49. 9^. (6) ;^22. I2j. S-ol^. 

(7) £120. (8) ;ti73. 15J. (9) ^211. 14s. 6d. 

(10) ;f 163. 1 5 J. 9^ (11) ;^io7. lox. (12) ;^86. igs. 6d. 

(15) £130. iSs.sd. (U) £106. igs. 4id. {15)£24.ios. 

(16) £S27. 1 2s. (17) ;t32. 9J. (18) £72. 17s. 6d. 
(19) ;£S. (20) £g. los. (21) ;^ii. us. yi. 
(22) ;^i2. 19J. 4i^^ 

Ex. (cxv), p. 202, 

(1) 25. (2) ;£5oo. (3) £1. IS. gld. 

(4) ;£i.ij.i^/.pergaU. (5) 3t? gain. (6) 33I 

(7) 8 per cent. (8) 10 per cent. (9) 5. 

(10) 23. (11) he gains £13. iSs. 7id. 

(12) 10. (13) £7S (14) 3J.7i^.perlb. (15) 41b. 

(16) 17s. 3d. per gaU. (17) lar. (18) 33I 

Ex. (oxvi), p. 206. 

(1) ^3542. (2) ;^44i. i^s. (3) ;^523. i6s. gd, 

(4) ;£24oo. (5) ;^6ooo. (6) ;£776. 13^. 4^. 

(7) ^55. 17^. 6^. (8) £s. i2s. ed. (9) ;t2i. is. lo^d. 

Ex. (cxvii), p. 209. 
(1) Nothing. (2) £s. I2S. 6d. (3) £104. (4) 90. 

(^) ^9. (6) 9if (7) £6. ss. 

(8) ;^3678. 6s. (9) ;^i96. 13J. 4^f. (10) ;^2496o. 

(11) ;f 26. 13J. 4d, (12) ;^4725. (13) If 

Ex. (oxviii), p. 213. 

(1) I is the greater. (2) if is the greater. 

(3) f is the greatest, and A the least. 

('i) 45 : 364^ (5) 21 

(6) It (7) -048. (8) 28. 

(9) ^ (10) -171 (11) A :C^2S: 39. 

(12) ^gets;^552; ^;^46o; C;^345; 2?;^23o. 

S. ARITH. 2 A 
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Bz. (czix), p. 215. 

(1) £lZ and £27. (2) ;£25o ; £z7S ; £S7S ; ;Cicxx). 

(3) £3300; ^2200; £i6so; £1320. 

(4) 9 cwt of saltpetre ; i cwt 22f lb. of sulphur ; i cwt. 3 qr. 

5f lb. of charcoaL 

(5) 120 yd. ; 160 yd. ; 200 yd. 

(6) ;f24o to A ; £Zo to B ; £320 tp C. 

(7) First 28 ; second 32 ; third 40. 

(8) A ;^io2. 3s,gd.;B ;ti32. iSs. lo^d. ; €£1^3. i8j. gd. 

(9) "3 ; 339 ; 678 ; 791. (10) 30. 

(11) 57ff, 4o^?, 9iff » ioIt (12) Aiis.;B 14s. Sd ; 

C 2gs, 4d, (13) Men £1, Ss. ; women 15J. ; boys 12s. 
(14) Men £4$* ^3^- 6^- i women £4$, 13s. 6d, ; children 

£3Z. is. 3d. 

Ex. (ozz), p. 216. 
(1) 1:2. (2) 8 : 7. (3) 3 : 4. W 24 : 12 : 15. 

Ex. (ozxi), p. 217. 

(1) A £6s6 ; B £2^7. (2) D £20 ; E£so. 

(3) A £87. los. ; B £120; C£202. 10s. 

(4) £7. 10s. ; £12 ; £7. (5) ;^3. idf. 6^ ; ^3. \\s. 3^ 
(6) A ;f 245 ; B £22S. 

Ez. (czzii)i p. 220. 

(1) 7| mo. (2) 4^ mo. (3) 4| mo. nearly. 

(4) 41 mo. (5) 28th May. 

Ex. (oxxiii), p. 222. 

(1) 2 fr. 13 cent (2) 1760 copeks. (3) 9 fl. 20 kr. 

(4) £4 175. 6^/. (5) 3 fr. 84 cent (6) I lose 10 per cent 

f^) 55. (8) 960. (9) i)\d. on £1. 

(10) 520-425. 
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Ez. (czziy), p. 227. 

(1) 35 sq. ft. (2) 13s sq. ft. (3) 3oof sq. ft. 

(4) 12 sq. ft. (5) 45 2| sq. ft. (6) 224 sq. ft. 

(7) 608 sq. ft. (8) 150A sq. ft. (9) 402^ sq. ft. 

(10) 305 sq. yd. (11) 1387A sq. yd. (12) 315^ sq. ft. 

(13) 8703: sq. ft. (14) 91 sq. ft. 121 sq. in. 

(15) I If sq. ft (16) 502 sq. ft. 73 sq. in. 

(17) 2232 sq. ft. 81 sq. in.* (18) 16 ft. 

(19) 7 ft. 5 in. (20) 8 ft. 9 in. (21) 11 yd. 

(22) 88 yd. (23) 99 yd. (24) 9 ft. 

(25) 16 ft. (26) 103 ft. (27) 405 yd. 

(28) 255 yd. (29) 360.5 yd. (30) 163.25 yd. nearly. 

(31) 5V2 in. (32) 625V2 ft. 

Ez. (czx7), p. 229. 

(1) 28f (2) 46^ (3) 67. 

(4) 58. (5) i42|f (6) £Z. Zs. 

(7) £11, 7s. 4^. (8) ;^22. 6s. 7%ld. (9) ;^ii. 9^. Zd. 

EZ. (OZZTI), p. 231. ; 

(1) 630. (2) 855. (3) 875J 

(4) 798. (5) £6. Zs. (6) £2. i6s. gd. 

(7) £6. ly. 2ld. (8) £6. 6s. g^d. 

Ez. (czzvii), p. 231. 

(1) I2S. 4^. (2) £67. i6s. Z^. (3) 210 ft. 

(4) 135 ft. (5) £iz. los. (6) £1. 4J. g^d. 

(7) 5 J. 6d. (8) 12 ft (9) 62 yd. I ft 

(10) 22i (11) i7ift. (12) I ft 9f in. 

(13) £1. ^s. (14) 5952. (15) £2. ss. 

(16) £z. 7s. 6d (17) 429 yd. ,-715 yd. 

(18) io5ii|-sq. yd. ; 2955I sq. yd. 

(19) 26. (20) £6. 16s. i^d. (21) £7. 
(22) ^23. 9r. 4d. (23) 2 ft (24) 300. 

2 A 2 



35^ Answers. 

■■■I- ■ II I ■ ———I . ..II I T l 1 II ^ 

Ex. (oKXTiii), p. 235. 

(I) 336 cub. ft. (2) 548I cub. ft. (3) 83I4 cub. ft. 
W 85011^ cub. ft. (5) 10583^ cub. ft. (6) 960a 

(7) 1257911 } tons. (8) 500 men. (9) i ft. 7 in. 
(10) 2031J lb. (11) 14 lb. (12) si ft. 
(13) 160. (14) 3J ft. (15) ;f 38. 19s. ^ 

ANSWERS TO EXAMINATION PAPERS, 

p. 236. 

(1) Twenty millions one hundred and three thousand and 

seven; 19001006. 

(2) 220015, (3) 4845. (4) 6472352; 18518250. 

(5) 326 ; 7846. 

(6) 225003010; nine hundred and ninety-nine millions 

nine hundred and ninety thousand and ninety. 

(7) 7929931. (8) 36645813 ; 2975850. 

(9) 83983, rem. 288 ; 970052. (10) 35. 

(II) 549079. (12) 8086, rem. 50. 

(13) 19. (14) 68673151750. (15) 93007, rem. 193. 

<16) 3463733. (17) 106. (18) 27; 4. 

(19) ;^5o627. 16s. lod. (20) ;^43. Zs. eid. 

(21) 1 174575. (22) 1 1 8941 farthings. (23) 69. 

(24) 5544. (25) 82; 66. (26) f;H 

(27) 1992648. (28) ;^2i35. 6s. if^. (29) 720. 

(30) ;^375oooa (31) 71810685. (32) 1505. 

(33) 23. . (34) 2520. (35) 14198399. 

(36) mii^ 

(37) 20718414756800 ; 262258, rem. 32756800. 

(38) ;^4o. (39) 17s, Sd, (40) 12476, rem. 34. 
(41) ;^i2. i8j. 6ld. (42) 2j (43) 3260 farthings. 
(44) £is,6s.^id. (45) 23477724. (46) 113. 
(47) I- (48) 16H (49) ;£33642. i6j. 9i^. ; £27. 9^. 31^ 
(50) 245 tons 8 c\vt. 12 lb. 14 oz. (51) 362880 ; 3456. 
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(62) ;fi2. loj. (63) 3i;H;fJ; J 

(54) 111*4806; 292*6. (55) did, 

(56) 14272 oz. ; 217 tons 15 cwL 2 qr. 27 lb. 3 oz. 

(57) ;^ii298. 13J. ij^. (58) 24 times. 
(59) loJJ (60) .021. 

(61) 107020060; twenty-one millions six himdred and 

thirty-seven thousand and thirty-sev«qi. 

(62) ;f374. lor. iii^ (63) 9*67995 ; .0735 » 
(64) £10. iss.zd. (65) 30 inches. 

(66) £100, 2s, 6d, ; £1. 2s, 6d, 

(67) I cwt. I qr. i lb. i oz. 

(68) 6 of each. (69) 2. (70) 6000; .0006. 

(71) 22400000 lb. ; 4 tons 9 cwt. i qr. 4 lb. 

(72) 619 ac. 2 ro. 6 po. 

(73) ;^78i55* 3J. 2H ; £39077^ us. yid. (74) £4. 
(75) ^ (76) 37 ac. 2 ro. 31 po. 2 J yd. 3 ft. 30 in. 

(77) '02; 2000; •000002; 2000*020002; '°gggSgg°' 

(78) £SS2. IS. sd. (79) 7899 mi. i fur. 25 po. 3 ft. 6 in. 
(80) 15 cwt. I qr. 3^ lb. (81) 38 ; 2736. 

(82) 320009009 ; ninety-nine-thousand-and-two hundred- 

nullionths. 

(83) 45 miles. (84) 20; 2000; -0002. 
(85)'i^;^;s% (86) 153. (87) .452. 
(88) 2iff times. (89) ;^I25. 5^. 

(90) 1081; 999^1 (91) 40300; 14.79816. 

(92) j§o;A;TiT (93) £aS.Ss. 

(94) 9405 steps. , (95) 512896 dr. 

(96) £4. 3^. 9^. ; £3. 2J. 9id. (97) jih ; '0189. 

(98) 3365-67; 3290. (99) £7S.i6s. (100) 14 

(101) 2064260 dr. (102) ;fii29. 

(103) 128 ; 2304. (104) 12345. (105) ^^3. 5^. 

(106) .04976767 ; 120.712. (107) £233. 7s. 2d. 

(108) 17695260 in. ; ffl (109) 7702^ in. 

(110) I68.I. (Ill) 162 dollars, 

ai2) £2. 14s. Sd' I lid. (113l;. ||;iff (114) I 
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(115) 23046. (116) ;^29i. lys. 8if</. (117) 5 yd. 

(118) .54; .000054. (119) ;f 3089. 151. 8i<i 

(120) 197 1 2014; nineteen millions seven hundred and 

twelve thousand and fourteen. 

(121) 143360000000. (122) i4o*9543; -025; 25. 

(123) I2cwt 2qr. 141b. io| oz. ; 1*71875. 

(124) ;^25. I IX. loid. (125) 86 '42. (126) £(^ 10s. 

(127) 247131012 ; one billion two hundred and forty-seven 

Aousand six hundred and eighty-one millions 
three hundred and fifty-four thousand two hun- 
dred and eleven. 

(128) £S2.os.9^^. (129) I. 

(130) .02496 ; 476 ; £$. 12s. 4-05^/. (131) £1. 2s, ga, 

(132) ;^iooo. (133) 108. (134) i; .75. 

(135) 29400000. (136) i6j. o^d. (137) £37. is. 4^d. 

(138) £721. 4S. (139) .65 ; ly. (140) i ; « 

(141) s£^ ; n}^ ; -21 ; 2100. (142) 19s. 7^ ; .872 

(143) ;f 142. 12s. 6d.; £42, iss.gd.; ;f 14. 5^. yi. 

a44) £2.iys.^id. (145) 12-96; Jf a46) .16. 

(147) iVift- ; twice. (148) ;f 49- loJ- ; ;^49- ic^r. 

(149) ;f 54. 13^. 4<i. (150) 5 h. 48 min. 

(151) ;^i632 ; ;fi8i. I2J. (152) -778125 ; .305. 

(153) fH (154) i3s.ioid.;ii 

(155) I2J. 3|^. less. (156) 981.5988 fr. 

(157) £4. 17s. 3-^62Sd. (158) ;^228. 5J. 8.4/i 

(159) £s.4s.9^iTd. (160) 6; 6. 

(161) 82 ; 820 ; 1053. (162) 21 yd. 2 ft. 2 J in. 

(163) ^;-i76j^ a64) 371 ; -6324. 

(165) As 1875 is to 1951. (166) ;f 21. 5^. 8^^. 

(167) ;f2i. loj. (168) ;^3. 5J. iii^. ; £2. 3s. iiid. 

a69) ;£3. (170) ;£3.4J.9<^;ff 

(171) iij.43^. less. (172) 121.98. 

(173) £723. 19s. 2d. (174) 7J. less. (175) 3 ft. 

(176) 24I; 16. (177) i (178) i3tjf pef cent g^tv 

(179) ;f I. 6j. 8ff^/. (180) 4 per cents. ; ;fii248o. 
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(181. i34i;i.58i (182) 55.3 ...ft. (183) -i. 

(184) ;f I36ff ; ;f 163I* ; ;£229i^ (186) 2if 

(186) 3l (187) £i.9s.i-m^. a88) 52-425 sq. ft. 

(189) ins (190) ioh.34iVmin. 

(191) o. a92) -176875 ;^/yV a93) ;f2i.7J. 

(194) 218 mi. 4 ftir. 24-8 po. ; ;^3. I2j. id. (195) 7^ lets. 

(196) 36. (197) 75i (198) i. (199) ;£420o. 

(200) i6j. 6^/. (201) 8f. 2(2. (202) 2691^! yd. 

(203) 270 ft. (204) .0000289... (205) rffSo 

(206) .007257; 1. 45 14. (207) 256. 

(208) £2(^. lis. Hid. (209) ;^53^ 

(210) 200; 189; loi. (211) ;^6825, 

(212) 25.2664; ^^». 

(213) (a) 20.1; 20100. 03) .625. (y) .74375; •OO74375. 

(214) 90 miles. (215) (a) ijf. 4^. (/S) 4. 
(216) £S' 1 5 J. o5<^ (217) ;f 4732. IS. 6d. ; ;t303. i is. 5|^. 
(218) f ; .(5. (219) xb;if^; 13-569. 
(220) ;^735 ; ;f 88. i^s. 6d. (221) ;f 2. 6j. 3^^. 
(222) ;^3i5. lox. &/. (223) ;f8282. y. i\d. 
(224) £Z. i2s. 9</. (225) 188 tons 13 cwt. 2 qr. 19 lb. 14 oz. 
(226) ;t4567. 174'. lo^d. (227) is. z^d. 

(228) 130 yd. (229) i. (230) .000321... 

(231) ;t955.8f. (232) 36 days. 

(233) 360138569; three hundred and sixty millions one 

himdred and thirty-eight thousand five himdred and 
sixty-nine. 

(234) iff (235) 8J.4^f.; .41^. 

(236) .045796; 16200; III. iof</. (237) ;f 269. 19J. 8{</. 

(238) 2^ hr. (239) £2,2. los. (240) £^. js. td. 

(241) 7. (242) .1225 ; .009; i lb. 8.9 oz. 

(243) ;f 3733. 6j. Zd. (244) 4 ft. (245) 51. id. 

(246) £2.y.^. (247) £l^os.ed. 

(248) 26 sec. loss. (249) f (250) i 

(251) £i.Ss. (252) ys.io^d. (253) i«oo7;i3i 

(254) £1. los. (255) i day. (256) 3 hr. 
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(257) £101. 6s. 2a. (258) 33 -6 in. 

(259) £ii6z. I2J. 8A^ (260) £$67. 2s. T^d. 

(261)* .02479538.-.. (262) zrHyyin. (263) 7A 

(264) rhs (265) .41^ ; 4.992 d 

(266) ^ takes £266. 13J. 4i/. ; B ;f 333. 6j. W. ; C ;£^4oo. 

(267) 50 ft. (268) ihr. (269) i6ift. 
(270) 2f (271) ;t494.9^. (272) £s. (273) .4S. 
(274) 3i (275) ;ti. 3r. lof/f. more. (276) 8 hr. 
(277) II sq.ft. (278) i^ (279) -5375 ; A 
(280) £Z. IAS. Aid. (281) £i7.es.M. 

(282) ti\i^^i iqr. iSffflb. 

(283) tin 37i lb. ; copper 11 2i lb. (284) 95 yd. 
(285) iHi (286) 9999;iiiiooo. 
(287) £67.os.7^ (288) 5-3;^;7-97W. 
(289) £s.Zs.zihd. (290) £a.is.(^. (291) 75- 
(292) 11 (293) .0001. (294) ^ 
(295) . 1875 ; 3^- ^^ (296) 340 cub. ft. 

(297) ;ti22. 9J. 3^. (298) 16 days. 

(299) The eldest ;t9825 ; the second ;^4825 ; the third ^325a 

(300) a) I. (2) I. (301) 4^. i^ ; HiS 

(302) 5; loooooco; ii'i (303) 3cwt 2qr. ; 3.7996</. 

(304) ;ti4i6. (305) (a) 200 sq. ft. (/3) 96 cub. ft. 

(306) 891^; .000365. (307) £iz. 2s. 6d. ; £:^ i^s. 

(308) 2fA (309) £1. lis. iiild. (310) 107^ days. 

(311) 52ff per cent loss. 

(312) £%2A. ts. ^^d. ; ;^329. 14?. 7ifd. ; £6^. iZs. u^d. 

(313) 12 hr. (314) 4 hr. 32 min. 

(315) ;^io4i. I3f. 4//. ; ;f4i. 13?. 4d. (316) 4.225 lb. ; -065* 

(317) -if (318) £4.9S'7'2d. 

(319) 22 lb. of nitre ; 4f lb. of charcoal ; Zj ll>. of sulphur. 

(320) £69^. 17s. 9id. (321) 5-9375^ 

(322) 417; iiA (323) ;^23.9y.4^. (324) 3A;3U 

(325) iS;84i^ (326) £2130 ;m£sZ. is. Sd. 

(328) ;^66. I3f. Ad. (329) The Ai per cents. ; ;t 12480. 



Answers. 361 

(830) 2312; i*264.,. 

(331) (a) ;^3545- i-r- 2^ 0) ;f4So« lo^- 'A^ 

(332) (1) f (2) 6.33403. (333) 45 ft. 
(334) 2j. 6d, ; 75 per cent. (335) 300. 51 ; 2.74. 
(336) 2250. (337) 38A min. past 7. (338) Bank Stock. 

(339) 1 300005001 ; five thousand and thirty millions ninety 

thousand £ve hundred and one. 

(340) £2ZZ. 4f. 6d, ; 6-77$^. (341) £9000. 

(342) 1.2535,.. lb. (343) £iZ. iZs. Sid. I £^ SS' lid. 

(344) 8 days. (345) 93f days. (346) 3^ 

(347) £y7.os.Zd. (348) 16850890551050. 

(349) 31 1 16. (350) 1 127; 60060. 

(351) ;^i ; .^46. (352) 529. 

(353) i^ min. to 12. (354) 4 and 5 per cent 

(355) 4 per cent. (356) 1360. 

(357) £hi. ly. Ad. (358) i. 

(359) ;^46. 4f. 10^ (360) 10 • i and 2 • 5 approximately. 

(361) ;^2oi. 5x. (363) 900. 

(364) ;t4io. ; ;^8oo. (365) ;^38o. 2s. 

(366) 9|f (367) 42238274625 ; 1959 and rem. 39. 

(368) £i7S^^' ^9^' "t^. ; i£265o8. 5 f. 5 c. 2 m. 

(369) 19s. oUsd. 

(370) -4in6ff days; ^in9ff days; Cini4^days. 

(371) 90 miles. (372) 10s. iffj^/. 
(373) She loses 4 per cent. (374) 583. 

(375) 9374 tons I cwt. 2 qr. 17 lb. 

(376) 265200. (377) £2zz^.^s.6d. 

(378) 45 days from the commencement. 

(379) 19J. 9,^^". ; 6^ (380) i. 

(381) £19. 2s. 6d. and ;f 12. 154'. (382) ;^4S. 

(383) . 3937 in. (384) 37 . 274883$ and .0625. 

(385) £isS'i9S'2d. (386) ;^2I4. (387) u. i|y/. 

^88) £aS^ (389) 877. 

(391) Greatest 35 : 49 * least 17 : 24. (392) 6f. 2-^ 

(393) 3.42 and 342' 1 (394) -0283. 
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(895) 

(397) 

(399) 

(401) 

(403) 

(405)^ 

(407) 

(408) 
(409) 
(412) 
(413) 
(415) 
(418) 
(420) 
(423) 
(425) 
(428) 
(429) 

(430) 
(432) 
(433) 
(435) 
(437) 
(439) 
(440) 
(442) 
(446) 
(446) 
(448) 
(451) 
(453) 
(456) 
<468) 



;£ioi6. I2X. o^^ 
115 ft. 30 in. 
£1021, or. 6^^ 
£61. us. i\iL 
4s. 6d, ; •225. 
999*4... oz. 



(396) 14 minutes. 

(398) 5 days. 

(400) 4 days. 

(402) 54756. 

(404) 3>i404... 

(406) ;^49i. 8j. 



On Tuesday evening, when one clock marks 9 h. 1 1 m 
and the other 8 h. 54 m. 30 sec 

One of the latter = two of the former. 

;f 10. 4r. (410) . 12. (411) la/. 3| q. ; is. 

•000004; 250000; 8*25. 

7| ; ;£5o less. (414) 65 • 108 ... yd. 

J (416) 16. (417) 30 ml and 25 mi. per hr. 

140 yd. ; £1. &s. sd. (419) ;t825o each. 

5427. (421) I2id. (422) .00291^ ; is. 2d. 

£40. (424) A pays £10 ; B, ;ei8 ; Q £is. 

Ss.Ad. (426) 30. (427) ;fiiiiii. 

54 times* 

B walks a mile in 13^ min. ; he loses by 11^ min., 
and by tf of a mile. 

yi months. (431) 4497 times. 

£6. iss. ; £4* ictf. ; £3- 7s. 6d. ; £2. ss. 

^ (434) •o76775> •o582$6, 135000, .33*5*. 

4320 times ; 45 miles. (436) 90 ; £46$. 

1 200 gallons; 2 hours. (438) 90 quarters. 

I3f| min. and i6iV min. past 3. 

16 tons 15 cwt 3 qr. o lb. 2f oz. 

4. (443) 38. 

;fi2; ;tn. 19X. ii'7i2i/.; 

£136. gs. 2d. ; 6z per cent 

46. (449) 2300-099. 

44 times. (452) 12. 



(441) 40. 
(444) 4^ 



zoooo 



(447) 10. 
(450) 



4i 



1836-88305; •385746. (454) 
84000. (456) ;£ 6000a 

100 gallons. 



.727182539^ ; los. 
(467) 4000 ft. 
(469) 400 miles. 



Answers, 363 

(460) The 3i per cents. (461) 420. 

(462) £2. 15J. 16^. (463) 6«3 ; 2-50. . . 

(464) 2762! cub. ft. (465) 87! (460) 3 times. 

(467) £/^ 1 3 J. Zd, ; -J ft. (468) 3i days. 

(469) ;^28. iw.6^. (470) 649. (471) 3 A 

(472) .02 ; 2000 ; • oooc»2 ; '°ggg;gg°' (473) ;f 4. dr. Zd, 

(474) The Stock ; £2^. los. ; £27, lys. 

(476) 6J per cent (477) £3^. iSs. ; £63, 12s.; ;f 97. lar. 

(478) 28^ days. (479) 19085 159 '25 tons. 

(480) iii835f mtees. (481) is.6d, 

(483) 937 ; -02268 of an inch. (484) 3 ft. 1 1^ in. 

(485) ;^259. i8j. 4lzf^. (486) £ii.4s.gd. 

(487) 7i miles. (488) 8|-min. (489) 11 3400. 

(490) lofSL m. and 431^ m. past 5. (491) 938! metres. 

(492) 420^ times. (493) ;£6oo. (494) lo^^^. 

(495) 25^ francs. (496) i6f miles. (497) ;t3oooo. 

(499) loff days. 

(500) 24*9 francs ==^ £1 ; 25 -is francs = £u 

(501) 2. (502) -oooooooi ; loooo ; •001. 
(503) The former. (504) 4S76a 

(505) 9 of spirit to 31 of water. 

(506) II days and 330 miles. (507) 10. 

(508) The 3^ per cents. ; ;^i455o. is. (509) 7777 ; 729. 

(510) 2 '198 inches in a century. (511) i. 

(512) 2 and 4. (513) ;£i2. I2J. 6J^ 

(514) 5 months hence. (515) I2j. 3</. 

(516) 3721/jlb. av. (517) 48 minutes. (518) 15 hr. 

(519) 56 yd. (520) lar. (521) i. 

(522) 103 '67; 574* (623) 84 seconds. 

(524) ;^888| ; £14. Ss. io|^. increase. 

(625) 1 1 20 yd. ; 262^^ ac. (526) ;t2864925oo. 

(627) 8 sovereigns, 12 half-crowns, 130 shillings. 

(528) 6 hr. 30 min. P.Af, (629) 4! tons. 

(630) -^min/ (631^ 1540031966602440. 
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(532) I2J. ^ (533) £12. 3 f. 5 c. 3 • 125 m. 

(534) 316.2... yd. (535) 746fycL (536) 6. 

(537) £23.y.7ici. (538) i3Hmin. 

(539) 1520 tons. (540) 10861578 nearly. 

(541) 319 tons I qr. I2 lb. (542) ;t9767. 13^. 

(543) £i.i6s. (544) 2601. (545) ;f32oo. 

(546) £7320. (547) He loses 40 per cent. 

(548) ^4. 2s. 3\€L (549) 15 masters and 345 boys. 

(550) I o'clock. (551) .07. (552) 3. 

(553) 79o8i|f. miles. (554) 14.583^. 

(556) £1^. idr. Zd. less. (657) 2$ 

(558) A is to have 8j. 4//. ; -ff, ;ti. 5J. ; C, jf 2. loj. 

J9, ;f 4. 3J. 4^. 

(559) ;t47. Sf. (560) £\2. 13J. 6^/. ; 7 yards. 
(561) 505; 46875a (562) ^10800. 

(563) ;f 5398. or. i\d. (564) £\. 14?. (565) ;^I2. loi 

(666) 4 per cent (567) 2//. (568) £2000. 

(569) 6.144^. (570) ;f375o. (571) 75- 

(572) .00000503616. (573) ;ti32. ij. 8^ (574) ;f i. 5j 

(575) Each child gets ;Si92o. I2j., and each brother 

^960. 6j. 

(576) ii7ffac. (577) £2l^ii^ 
(578) 33 lb. 7 oz. avoird. (579) iift-hr. 

(580) 2 ft. 3 in. (581) ^; tJtt (582) 27720. 

(583) He gams 14A per cent. (584) 84. 

(585) 499440. (586) \\d, (587) 2:7 

(588) 50000000 quarters. 

(589) 3 miles an hour ; i^ miles an hour. 

(590) £l\^. (591) 2. (592) -i. 
(593) 63 J sq. ft. ; £2, 2s. 6^. (594) 1 1 months. 
(595) £2. 2s. i^d. (596) £1^7^ los. (597) 4f days 
(598) 20 ; 35 ; 17. (699) 37A gain per cent 
(600) 567. (601) •00159 i 730000 ; 16. 
(602) 40707 ; 364. (603) 2176. (604) dr. 8^ 
(605) He gains £2. os. loff^^ (606) 16. 
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(608) 1609.306 mtoes. (609) £^.i7s. 

(610) 792 yd. or 1572 yd. (612) £z^o. (613) 66 ft. 10 in. 

(614) £^17. 5J. lod. ; ;t267o. 13J. /^. ; £1001, los, 

(615) ;^64oo. ■ (616) £9. y. 6(L (617) is. 6^. 
(618) 2iand5. (619) 3 pints. (620) 1.912. 
(621) ^ ; 910 gr. (622) £1. i6s. 6d. (623) 75- 
(624) 4 per cent. (625) ;^245o. 

(626) A half-quartern less. (627) 122^1 (628) 22|| 

(629) 56 ; 40 ; 24. (630) 474, 

(631) ;^22668. Zs. lod. (632) . 000038 . . . 

(633) £62.6s.Sd. (634) £^178. 6d. 

(635) £47S. (636) 6 doL 16 skil. (637) 30 days. 

(638) ;fiooa (639) 5^/. 

(640) 200 : 209 ; ;^io9. 3J. 4//. (641) 2.175327. 

(642) 77JI ; 35353aV (643) 90J. a quarter. 

(644) The first is ;f 10 more than the other. 

(645) £3S^3'iSS' (646) 114. 

(647) 71 tr. > 18 hr. ; Sr tr. (64a) ;£i6o. 9^. 4- 553203125^ 

(649) £2. los. (660) 124.001 andf (651) £17. is. 3^. 

(652) 3.6792; 168000. (663) 90. (654) 9000 men. 

(665) 100 miles. (656) 30. (658) lO hours. 

(669) Zms. (660) 5 points. 

(661) 180 and 300. (662) .05. 

(663) Length 32 ft. ; breadth 16 ft. ; height 8 ft. 

(664) 6048. (665) ;f loa (666) 14s. 6d. ; 15^. 6d. 
(667) £376. (668) Alb. 

(669) A sheep, £2. 10s. ; a pig, ;^i. 10s. (670) 48000. 

(671) (a) £1. 17s. 6d. ; 0) £2. igs. iid. 

(672) ^30. I4f. I lid. (673) A gets £6 ; B,£lZ; C, £aS. 
(674) 28t|«iJtons. (676) ;t6ooo. (676) Ss. i^jd. 
(677) 42000. (678) £26. lis. eid. 

(680) ;f6io26os6o. (681) 5^. 

(682) 2, 2, 2, 2, 3, 3, 3, 5, 5, 7, II ; 1 18580. 

(683) ;C589. 13J. 4^. (684) 33.75 doUars. 
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(685) £^2. (686) irAqr. 

(687) Length, 27 ft; breadth, 18 ft; height, 12 ft. 

(688) 1296. (689) £2$. (690) y. Ad. and 51. 4//. 
(691) 715. (692) ;^56ooo ; ;f 48000 ; ;f 42000. 

(693) 160 ; 623. (694) 36 days. (695) 3^ days. 

(696) 82212. (697) 3fff (698) iiimaesfrom P. 

(699) Equal. (700) loi JfJ tons. (701) 3J. 

(702) £24$. i6s. Sd. (703) 4i per cent 

(704) 2, 3, 5, 7 ; 2, 3, 7, 7 ; 2, 2, 2, 2, 3, 7 ; 2, 3, 6, 7, 14, 21, 42 ; 

1 1760. 

(705) £i.iis.4ld. (706) Si years. 
(707) ^, ;f 20 ; 5, ;f 40. (708) 7 o'clock 

(709) 41- days. (710) 6800:7221. (711) £S7.Ss.2iiid 

(712) 9f|^muL (713) The 3 per cents. (714) £72$. 

(715) 70. (716) £30, (717) 44 times. 

(718) 4| per cent (719) 15. (720) £$0. 15J. less. 

(721) i8j. 4|£f. ; i • 75. (722) 24 days. 

(723) ;fii8o. (724) He increases it (725) 2 boys. 

(726) i^ miles per hour. (727) 15 J. and 3^. 4d, 

(728) £1176. (729) ;fiio; 150 per cent 

(730) 3.0365. (731) 3998936616. (732) 9. 

(733) ;fio. (734) 43f (735) ;^io. (736) 77J 

(737) ;f 2376. ss. (738) 301! ; 165^ (739) B. 

(740) 30 gall. (741) 6 ac. 3 ro. I7f po. (742) f 

(743) i3J.9|rf. <744) 2|hr. 

(745) Loses 5 per cent (746) i|- mile. 

(747) ;f 20. 6s. zd. (748) £2^77. 12s. id. 

(749) ;f 10. 13J. 4^ ; ;f II. 13J. 4iil (750) 400 in, 

(751) 7id. (752) 6i (758) ;£i. ij.9|<jr. 

(754) 3iyr. (755) £91^0 \£i^^ (756) u. per lb. 

(757) Loses ;^i. 4^. 3 • Z^^ 

(758) ;f 553. dr. Zd. ; 5 per cent 

(759) ;£95o ; ;^27. 14J. 2d. 

(760) Between 'oooi and *ooo2. 
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(761) Hzi -023825396. (762) yy|jT of an inch. 

(763) ;f 3200 ; ;f 4800 ; ;£6ooo ; £7000. 

(764) ;f 280 ; 4 per cent. (765) 663840 : 703273. V 
(766) C ; if I? yd. (767) 25 yr. (768) 6. 

(769) £1. 14J. ^d, ; £1. ly. 4//. ; £1, 14J. o^. 

(770) 26A (772) 36. (773) ;fi28oo. 
(774) 10 lb. (775) /^.9^d. (776) is«. 
(777) ;f96o. (778) 27ff (779) 3 1^ miles an hour. 
(780) .03007009. (781) ;f 255. 4J. 8JA 
(782) ;f2474fm. (783) I2|- per cent. 

(784) 128 ; 96 ; 72 ; 54. (785) 8 per cent. 

(786) 2|.hr. (787) £2.6s.Zd. (788) ;fi935. 

(789) 750. (790) 5047. 

(791) £(). i9«. 6|^. (792) lis. 6d. 

(793) I5|- cwt. of nitre ; i-ft cwt of sulphur ; 2-ft cwt. of 

charcoaL 

(794) ;^240 less. (796) 4J miles an hour. 

(796) 5J. iifdf. perlb. 

(797) Capital ;f loooooo'; receipts ;f looooo. (798) 3j 
(799) £16, is. (800) 4i99o»529753472 grains. 
(801) 1053252. (803) £t. (804) ;^65f 

(805) I : 23. (806) 13^ days. (807) ;f 2007. iolt.; 4J yr. 

(808) 8 miles an hour. (809) 2275. (810) iff- days. 

(811) (a) 36fi 03) lof^ (812) ;f 1543. 6j. %d. 

(813) 41 inches. (814) £11. 12s. ^d. (815) 21000. 

(816) 16000000. (817) £()6. 13J. 4i/. increase. 

(818) 2-852380$ hr. (819) £1.1^2^. 

(820) £203. i6j. 2^: 

(821) 3020 J 3 -02; .302. (822) £<^. 
(823) ;C258. i8j. 8.8i28df. (824) 2 ft. 9 in. 

(826) 5 hr. ioi§ min. (826) 75 days. 

(827) 28I ; 427i lb. (828) 32 days. 
(829) 13 centres, 31 outers. (830) £i. $s, gd. 

(831) £3001. 14s. gld. (832) 7.J yr. (833) 33|dav 
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(834) 112II (835) 160 yd. (836) ;f 2420 per ann 

(837) The 4J per cents. (838) 799 sec 

(839) 8 per cent (840) 576 ; 192. (841) 2940778. 

(842) 70-41 ; I '46. (843) 4 per cent 

(844) Loses ;f 25 ; gains £Z\ income. 

(845) ;f 274. 2j. 6^. ; ;f 456. 5«. (846) Loses 56J per ccnl. 
(847) 397 yd. per minute. (848) One-third. 

(849) 2017 doL 47 cents. (850) 28-475 kil. 

(851) ;f 5905. 14J. i\^. (852) IS years. 

(853) 279 ; f (854) 7 and i. 

(855) ;f 2695. 3J. %tL (856) £\(>% ; 14J. 

(857) \s.<^ (858) J of a month. 

(859) £Zo and ;f 133. dr. Zd, ; he loses ;f 13. dr. &il 

(860) ;£sioo. (861) 275.41... 

(862) ;£2i6 ; ;f 252 ; ;f 234 ; ;f 230. Zs. 

(863) ;f 12. lor. ; ;f 14. 5j. 8fdf. ; the former by £2^ 

(864) 32 : 35. (865) 4 1""- I9tt min. (866) ;f 59. 5^. 
(867) 4 J (868) 7^ miles per hr. (869) 1950. 

(870) 15:9:5- (871) ;^388. icxr. Zd, 

(872) ;^955o. 8j. (873) I2J. 6^. ; ;^2346. I2J. 6^. 

(874) ;f7.dr.6i^. (875) ;^2. 14J. 4¥^. 

(876) 2|fff (877) 25 years. (878) 2,^^^ months. 

(879) 48. 7||d per lb. (880) ;f 15. 15J. 

(881) (a) lff§f 03) If (882) 41.31; 1-26. 

(883) ;if5 II -5404125 (884) ;^6. 17J. 6</. ; 45 J 

(885) B^ by 16 yd. (886) The 6 per cents. ; ;f 234. 

(887) ihr.45niin. (888) i (889) 30. 

(890) 13 If ft. (891) ;f 224. I J. 4//. (893) 23 inches, 

(894) 218972 - 16 galL (895) £\ i. icw. 4fd 

(896) 240 ; 720 ; 960. (897) 4f miles. 

(898) 3 days. (899) i to 2. 

(900) The 6 per cents. (901) 1^ ; 6|| ; 7. 

(902) ;f 596. (903) The former ; ;f I9f|*ff 

(904) 14 min. 43} sec. (905) 9 days. (906) aa 
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(907) Ii66f; 1169; 1000; 1002, ,{^08) 105 days 

(909) £26.'js.7id. (910) Nothing. (911) £62. 5J. 

(912) 571 hr. (913) 11:2. (914) 48 centres, 31 outers. 

(915) Zs.2\d. (916) -083333. (917) 2s.6d. 

(918) 4 min. 30 sec. p.m. (919) 89 J ; 3i 

(920) 2 miles. (921) 40*6; 4*06 ; 406000000. 

(922) 36.880165... (923) £S7Z. 19s. 2d, 

(924) ;f 15000 ; ;f 5000. (925) 7. (926) 5 hr 

(927) A^ 3240 ; B, 2916 ; Z?, 2052 ; C, 1944 ; E^ 1728 ; in 

311,6480. 

(928) I hr. loff min. (929) ;f4o. 

(930) 5 miles. (931) £iz. 19J. td. 

(932) ;f 234 J ;^266. 8j. ; ;f 306 ; ;f 345. I2J. (933) 66} 

(934) 3|. hr. (935) 5J. lod. (936) 7 ft. 

(937) ;^64. (938) £275. (939) £S7'2s.(>\id. 

(940) -^ of a mile. (941) 8439 ; 8439000 ; 8 .439. 

(942) 1.817. . . (943) 2 ro. 16-25 po- 

(944) 45 and 35. (945) 3:2. (946) £6iuzs.^. 

(947) ;^348. (94B) 2|ft. (949) 3 hr. 35 min. p.m. 

(950) ih. 28sVmin. (951) ;^386. lu. iij^. 

(952) J;i;i. (953) 767232 galL (954) £Z.is.Zd. 

(955) 54. (956) 5. (957) 2740 yd. ; 13I J 

(958) at 3 P.M. on Dec. 3. (959) in I2| min. 

(960) ;^48o. (961) 101.310... 

(962) 170300; 170.3; 1703. (963) £^ 

(964) 5f ft. in length and breadth. (965) 27 days. 

(966) 90. (967) 35. (968) 39 yd. 

(969) 18 min. (970) ^1160. (971) I2|ff 

(972) 60, 30, 12. (973) 3.28035. 

(975) 6i ; ;^574. I3J. (976) 15H 

(977) 2j. 4i/. per stone. (978) 6|i days. 

(979) 27951:12500. (980) 6.439. 

(981) AH (982) £ssZ'iis.Zid^ 

S. ARITH. 2 B 
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(983) f of northern hemisphere is land ; { of southern hemi- 

sphere is land. 

(984) l\2\. (985) l^.<,5.\d. (986) igAyd- 
(987) ;^200. (988) £\. i+r. \\d. (989) 4, 

(990) yi. a gallon. (991) ;f 7. loj. 2</. (992) 3960. 

(993) 1.25. (994) l^.^5.^£^^ll.l(^. (995) 331 

(996) 860. (997) ;^3. i8j. (998) Gains £\ i. 5^. 

(999) 375 grains of potash ; 390 grains of soda, 

(1000) ;^8ooo. 



THE END. 
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3B2) tl)t ^Ktat ^ut^on 

Crown Zvo, 3^. 6d, 

An Elementary Latin Grammar. 

Crown Svo, y, 6d, 

Exercises on the Elementary Principles of 

Latin Prose Composition. With Examination Papers on 
the Elementary Facts of Latin Accidence and S3rntax. 

A Key. Crown Svo. 5^. 

Crown Svo, 4s. 6d. 

An Elementary Greek Grammar, 

Crown Svo, 4r. 6d, 

Notes on the Greek Text of the Acts of the 
Apostles. 

Crown Svo, 2s, 6d. 

The Rudiments of English Grammar and 
Composition. 
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HISTORICAL BIOGRAPHIES 

EDITED BY 

THE REV. M. CREIGHTON, M.A. 

LATB FBLLOW AND TUTOR OF MBRTON COLLBGB, OXFORD. 

With Maps and Plans. Small 8vo. 

Thb most important and the most difi^cult point in historical teaching is to 
awaken a real interest in the minds of beginners. For this purpose concise 
handbooks are seldom useful. General sketches, however accurate in their 
outlines of political or constitutional development, and however well adapted to 
dispel false ideas, still do not make history a living thing to the young. They 
are most valuable as maps on which to trace the route beforehand and show its 
direction, but they will seldom alliure any one to take a walk. 

The object of this series of Historical Biographies is to try and select from 
English History a few men whose lives were lived in stirring times. The 
intention b to treat their lives and times in some little detail and to group round 
them the most distinctive features of the periods before and after those in which 
they lived. 

( It is hoped that in this way interest may be awakened without any sacrifice 
of accuracy, and that personal sympathies may be kindled without forgetfulness 
of the principles involved. 

It may be added that around the lives of individuals it will be possible to bring 
together facts of social life in a clearer way, and to reproduce a more vivid 
picture of particular times than is possible in a historical handbook. 

By reading short biographies a few clear ideas may be formed in the pupil's 
mind, which may stimulate to further reading. A vivid impression of one 
period, however shor^ will carry the pupil onward and give more general 
histories an interest in their turn. Something, at least, will be gained if the 
pupil realises that men in past times lived and moved in the same sort of way as 
they do at present. 

The Series contains the following Biographies : 

SIMON DE MONTFOBT. With Maps and Plans. 2s, ed, 

THE BLACK FBINCE. With Maps and Plans. 2s, 6d. 

SIB WAIiTEB BAIiEQH. With Maps and Portrait 3J. 

THB DUKE OP "WEELUJSQTOISI. With Maps, Plans, 
and Portrait 3^. 6d, 

«rHE DUKE OF MABIiBOBOUQH. With Maps, Plans, 
and Portrait, y, 6d, 

OLIVEB CBOMWELIi. With Maps and Plans. 

RIVINGTONS 



A 

HISTORY OF ENGLAND 

BY THS 

REV. J. FRANCK BRIGHT, M.A., 

Fellow of Universiiy College^ and Historical iMturer at BaUioU New^ ttud 
University Colleges, Oxford; late Master of the Modem School 

at Marlborough College, 

This work is divided into three Periods, each complete in itself, 
with numerous Maps and Plans. These Periods are of convenient 
and handy size, especially adapted for use in Schools, as well as fof 
Students reading special portions of History for local and othei 
Examinations. 

New Editions^ Crown Svo. 

PERIOD I. Price 4s, 6d, 

MEDIEVAL MONARCHY: 

The Departure of the Romans, to Richard III. 
From A.D. 449 to A.D. 1485. 

PERIOD II. Price 5*. 

PERSONAL MONARCHY: 

Henry VII. to James II. From A.D. 1485 to A.D. x688 

PERIOD III. Price 7s. 6d. 

CONSTITUTIONAL MONARCHY: 

William and Mary to the present time. From A.D. x68g 

to A.D. Z837. 

Some years ago, after a meeting of a considerable number of Public School- 
masters, it was proposed to the Author that he should write a School History of 
Kngland. As the suggestion was generally supported, he undertook the task. 
Starting from the supposition diat his readers know but little of the subject, he 
has tried to give a plam narrative of events, and at the same time so far to trace 
their connection, causes, and effects, as to supply the student with a more 
reasonable and intelligent idea of the course of £nglish history than is given by 
any mere compendium of facts. It has been thought convenient to retain the 
ordinary divisions into Reigns, and to follow prin^anly, throughout, the Political 
History of the country ; at the same time, considerable care has been given to 
bring out the great Social Changes which have occurred from time to time, and 
to follow the growth of the people and nation at large, as well as that of the 
Monarchy or of specisd classes. A considerable number of genealogies of the 
leading houses of the Z4th and zsth centuries have been introduced to illustrate 
that period. The later periods are related at considerably greater length than 
the earlier ones. The foreign events in which England took part have been, a«> 
far as space allowed, brought into due prominence ; while, by the addition oE 
numerous maps and plans, in which every name mentioned will be found, it is 
hoped that reference to a separate atlas will be found unnecessary. The marginal 
analysis has been collected at the beginning of the volume, so as to form as 
abstract of the History, suitable for the use of those who are beginning tfie study. 



SCENES FROM GREEK PLAYS. 

Abridffd and adapted for the Use of Schools, hy 
ARTHUR SIDGWICK, M.A., 

TUTOR OF CORPUS CHRISTI COLLEGE, OXFORD; LATE ASSISTANT-MASTER AT RUGBY 
SCHOOL, AND FELLOW OP TRINITY COLLEGE, CAMBRIDGE. 

Small 8to. is, bd. each* 

ARISTOPHANES. 

THE CLOUDS. THE FROGS. THE KNIGHTS. PLUTUS. 

EURIPIDES. 

IPHIGENIA IN TAURIS. THE CYCLOPS. ION. 
ELECTRA. ALCESTIS. BACCHiE. HECUBA. 

Recommended in the Guide to the Choice of Classical Booksy by J. B. 
Mayor, M.A., Professor of Classical Literature at King's College, late 
Fellow and Tutor of St. John's College, Cambridge. 



** Mr. Sidgwick has put on the title-pages 
of these modest little volumes the words 
'Rugby Edition/ but we shall be much 
mistaken if they do not find a far wider 
circulation. The prefaces or introductions 
which Mr. Sidgwick has prefixed to his 
' Scenes ' tell the youthful student all that 
he need know aljout the play that he is 
taking in hand, and the parts chosen are 
those which give the general scope and 
drift of the action of the -^vj,** -School 
Board Chronicle. 

"Each play is printed separately, on 
^ood paper, and in a neat and handy form. 
The difficult passages are explained by the 
notes appended, which are of a particularly 
useful and intelligible kind. In all respects 
this edition presents a very pleasing con- 
trast to the German editions hitherto in 
general use, with their Latin explanatory 
notes — themselves often recjuirinp; explana- 
tion. A new feature in this edition, which 
deserves mention, is the insertion in £nglish 
of the stage directions. By means of them 
and the argument prefixed, the study of the 
play is much simpIified."-->S'ftf/fmiZ«. 

"A short preface explains the action of 
the play in each case, and there are a few 
notes at the end which will clear up most 
of the difficulties likely to be met with by 
the young %tudtnt."'—jEducational Times, 

"Just the book to be put into the hands 
of boys who are reading Greek plays. They 



are carefully and judiciously edited, and 
form the most valuable aid to the study of 
the elements of Greek that we have seen for 
many a day. The Grammatical Indices are 
especially to be conunended."— ^M«Mr«»r. 

''These editions afford exactly the kind 
of help that school-bovs require, and are 
really excellent class-books. The notes, 
though very brief, are of much use and 
always to the point, and die arguments and 
arrangements of the text are equally good 
in their yrzy J* —Standard. 

" Not professing to give whole dramas, 
with their castomary admixture of iambics, 
trochaics, and choral odes, as pabulum for 
learners who can barely digest the level 
speeches and dialogues commonly confined 
to the first-named metre, he has arranged 
extracted scenes with much tact and skill, 
and set them before the pupil with all need- 
ful information in the shape of notes at the 
end of the book ; besides which he has added 
a somewhat novel, but highly commendable 
and valuable feature— namely, appropriate 
headings to the commencement of eadx 
scene, and appropriate stage directions 
during its progress."— ^<x^«niizy Review. 

" These are attractive little books, novel 
In design and admirable in execution. . . . 
It would hardly be possible to find a better 
introduction to Aristophanes for a young 
student than these little books afFord."— 
London Quarterly Revie^v, 
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SELECT PLAYS OF SHAKSPERE. 

RUGBY EDITION. 
With an Introduction and Notes to each Play. 

AS YOU LIKE IT. SmaU 8vo. 2s. 

Edited by the Rev. Charles E. Moberly, M.A., formerly 
Scholar of Balliol College, Oxford, 

" This is a handy, clearly printed school edition of Shtdcspere's^ bright play. 
The notes are sensible, and not overdone, and the introduction is helpliu."-^ 
Athemeum. 

** The notes are dear, to the point, and brief, and for the most part excellent.*' 
—Standard, 

MACBETH. 2s. Edited by the Same. 

"A very excellent text^ very ably annotated." — Standard, 
** The plan of giving a brief sketdi of each character in the play lends addi- 
tional interest to it for the young learner. The notes are mainly explanatory, 
and serve the same useful purpose of clearing away difficulties from the path of 
the young reader. Of all school Shaksperes, this seems to us consideraoly the 
\iest.**—Educaiumal Times. 

HAMLET. 2J. ed. Edited by the Same. 

KING LEAR. 2s, 6d. Edited by the Same. 

ROMEO AND JULIET. 2s. Edited by the ^kyoL 

KING HENRY THE FIFTH. 2s. 

A MIDSUMMER NIGHT'S DREAM, zs. 

CORIOLANUS. 2J. 6<f. 

Edited by Robert Whitelaw, M.A., Assistant- Master at 
Rugby School, formerly Fellow of Trinity College, Cambridge^ 
"The way in which the play is edited displays careful scholarship, and the 
whole edition is extremely well adapted for school use." — Educational Times. 

" This number of the Rugby Edition of Select Plays of Shsjcspere we think 
the best of the series. There is more effort than before to bring out the charac- 
teristics of the central figure of the play, the notes are fuller, and the glossary 
too." — A tlienotum. 

THE TEMPEST. 2J. 

Edited by J. SURTEES Phillpotts, M. A., Heod^Moster of 
Bedford Grammar School, formerly Fellow of New Colle^^e, 
Oxford, 

THE MERCHANT OF VENICE. 

Edited by R. W. Taylor, M.A., Head-Master of Kelly 
College, Tavistock, and late Fellow of SU Joht^s College^ 
Cambridge, 



RIVINGTONS' EDUCATIONAL LIST 



Arnold's Latin Prose 

Composition, By G. G. Bradley. 
[The original Edition is still on sale.] 

Arnolds Henry's First 

Latin Book. By C. G Gbpp. 31. 
[The original Edition is still on sale.] 

First Latin Writer. By 

*G. L. Bbnnbtt. 3f. teL 
Or seiMuately — 

First Latin Exercises, as. 6d, 
Latin Accidence, xs. 6d. 

Second Latin Writer. 

By G. L. Bennett. 3^. 6(L 

Ecisy Latin Stories for 

Beginners, By G. L. Bennett. 
91. 6</. 

Selections from Ccesar, 

By G. L. Bennett. %s. 
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Selectiofts from Vergil. 

By G. L. Bennett, xs, 6d. 

Virgil Georgics. Book iv. 

By C G. Gbpp. xs. 6d. 

Ccesar de Bella Gallico. 

Books I— III. By J. Merry- 
weather and C Tancocx. y, 6d, 
Book I. separately, as. 

The Beginnet^s Latin 

Exercise Book. By C J. S. Da we. 

First Steps in Latin. By 

F. Ritchie, xs. 6d. 

Gradatim. An Easy Latin Trans- 
lation Book. By H. Heatlbv and 
H. KiNGDON. xs, td. 



Arnolds Greek Prose 

Composition. By E.Abbott. j/s.6d, 
[The original Edition is still on sale.] 

A Primer of Greek 

Grammar, By E. Abbott and E. 
D. Mansfield, y, 6d, 

Or separately — 

Syntax, xs. 6d. 
Accidence, as. 6d. 

A Practical Greek Me- 
thod for Beginners. The Simplb 
Sbntbncb. By F. Ritchie and E. 
H. MooRB. 3f. td. 

Stories in Attic Greek. 

By F. D. MoRiCE. jr. &/. 

A First Greek Writer. 

By A. SiDGwicK. 3*. 6<f. 
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An Introduction to Greek 

Prose Composition, By A. Sidg- 

WICK. 5X. 

Hornet^ s Iliad. By a. sido- 

WICK. 

Books I. and II. as. 6d. 
Book XXI.' xs.(>d. 
Book XXII. xs,6d. 

The Anabasis of Xeno- 

pkon. By R. W. Taylor. 
Books 1. and II. 31. (id. 
Or separately. Book I., as. 6d. ; 

Book II., as. 
Books III. and IV. 31. &£ 

Xenophotis Agesilaus. 

By R. W. Taylor, as, 6d. 

Stories from Ovid in 

Elegiac Verse, By R. W. Taylos. 
3f . 6d. 

Stories from Ovid in 

Hexameter Verse, By R. W. Tay- 
lor, as. 6d. 
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RIYINGTONS' EDUCATIONAL LIST 



Select Plays of Sliakspere, 

Rugby Edition. 
By the Rev. C. E. Mobbrlt. 

AS YOU LIKE IT. si; 
MACBETH. 9S. 
HAMLET. ». &;. 
KING LEAR. 3f. &/. 
ROMEO AND JULIET. a». 
KING HENRY THE FIFTH, ai. 
MIDSUMMER NIGHT'S 
DREAM, ax. 
Py R. Whitelaw. 
CORIOLANUS. ax. &/. 

By J- S. Phillpotts, 
THE TEMPEST, ax. 

A History of England, 

By the Rev. J. F. Bright. 

Period I. — MsDLGVAL Monarchy : 
A.D. 440 — Z485. 4X. (xL 

Period II.— Pbrsonal Monarchy; 
A.D. 1485 — z688. 5X. 

Period III.— Constitutional Mon- 
archy: A. D. 1689 — 1837. ts.td. 

Historical Biographies. 

' By the Rev. M. Crbighton. 

SIMON DE MONTFORT. ax. 6d, 
THE BLACK PRINCE, ax. 6d. 
SIR WALTER RALEGH. 3X. 
DUKE OF WELLINGTON. 3X.&/. 
DUKE OF MARLBOROUGH. 

oS'VER CROMWELL, jx. 6d. 
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A Handbook in Outline 

of English History to z88x. By 
Arthur H. D. Acland and Cyril 
Ransomb. 6x. 

A First History of Eng- 
land, By LouisB Crbighton. IVitk 
Illustrations, ax. 6d, 



Army and Civil Service 

Examination Paj^ers in A riikmoOc, 
By A. Dawson Clarkb. y, 6d. 



Short Readings in Eng- 
lish Poetry. By H. A. Hertz. 
ax. td. 

Modem Geography ^ for- 

tho Use of Schools, By the Rev. C. 

E. MOBBRLY. 

Part I.— Northern Europe, ax. 60. 
Part II.— Southern Europe, ax. td. 

A Geography for Begin- 
ners. By L. B. Lang. 

THE BRITISH EMPIRE, ax. M. 
Part I. — The British Isles, ix. 6i. 
Part IX.— The British Posses- 
sions. ZX. fid. 

A Practical English 

Grammar. By W. Tidmarsh. 
ax. 6d 

A Graduated Frefic/r 

Reader. By Paul Barbier. ax. 

La Fontaine^s Fables. 

Books L and II. By the Rev. P.. 
Bowden-Smith. ax. 

Goethe^ s Faust. By e. j. 

Turner, and E. D. A. Morshbad. 
IS. 6d. 

Lessing^s Fables. By f.. 

Storr. ax. 6d. 
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Selections front Hauff*s 

stories. By W. E. Mullins and F. 
Storr. 4x. &£ 

Also separately — 

KALIF STORK AND THE 
PHANTOM CREW. ax. 

A German Accidence.. 

By J. W. J. Vecqubray. jx. 6d. 

German Exercises. Adapted 

to the above. By E. F. Grbn» 
FELL. Part I. ax. Part II. ax. (teL 
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